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Sept.29-Oct. 2—AIME, Petroleum Div., re- 
gional meet, Shirley Savoy Hotel, Denver. 
Oct. 6-8—ASME, Petroleum Committee Con- 
ference, Rice Hotel, Houston, Texas. 

Oct. 6-8—American Gas Assn, annual meet- 
ing, Cleveland, Ohio. 

Oct. 8—Nomads, Jonathan Club, Los An- 
geles. 

Oct. 8-10—AIME, Petroleum Division, Fall 
meeting, Mayo Hotel, Tulsa, Okla. 

Oct. 10—California Natural Gas Assn, Fall 
meeting, Ambassador Hotel, Los Angeles. 
Oct. 13—Nomads, monthly meeting, Ye 
Olde College Inn, Houston, Texas. 

Oct. 13-15—American Assn of Oilwell Drill- 
ing Contractors, annual meeting, Long 
Beach, Calif. 

Oct. 16-17—Texas Mid-Continent Oil and 
Gas Assn, Gunter Hotel, San Antonio. 
Oct. 16-18—National Lubricating Grease 
institute, Edgewater Beach Hotel, Chicago. 
Oct. 18-24—Am. Soc. for Metals, Exposition, 
International Ampitheatre, Chicago, Ill. 
Oct. 20-24—Am. Soc. for Metals, annual 
meeting, Palmer House, Chicago, Ill. 

Oct. 21-25—American Chemical Society, 
Pacific Chemical Exposition, Civic Audi- 
torium, San Francisco, Calif. 

Oct. 23-24—AIME, Petroleum Division, Elks 
Club, Parkview Street, Los Angeles, Calif. 
Oct. 24—Independent Natural Gas Assn of 
America, annual meeting, Skirvin Hotel, 
Oklahoma City. 

Noy. 6-7—SAE, Fuels and Lubricants meet- 
ing, Hotel Mayo, Tulsa, Okla. 

Nov. 10-13—API, annual meeting, Stevens 
Hotel, Chicago, Ill. 

Dec. 1-5—ASME, annual meeting, Chalfonte 
and Haddon Hall, Atlantic City, N. J. 

Dec. 4-5—AIME, Texas section, annual meet- 
ing, Texas A & M, College Station. 

Jan. 12-16, 1948—SAE, annual meeting, 
Book-Cadillac Hotel, Detroit, Mich. 

Feb. 15-19—AIME, annual meeting, Penn- 
sylvania Hotel, New York. 

Mar, 24-26—NGAA, annual meeting, Texas 
Hotel, Fort Worth, Texas. 

Mar. 24-26—Southern Gas Assn, annual 
meeting, Galveston, Texas. 

Apr. 6-7—Western Petroleum Refiners Assn, 
annual meeting, Galvez and Buccaneer Ho- 
tels, Galveston, Texas. 

Apr. 14-15—API, southwestern production 
division, Plaza Hotel, San Antonio, Texas. 
Apr. 21-23—National Petroleum Assn, Hotel 
Cleveland, Cleveland, Ohio. 

Apr. 26-29—Am. Assn of Petroleum Geolo- 
gists, Soc. of Economic Paleontologists & 
Mineralologists, & Soc. of Exploration Geo- 
physicists, annual meeting, Denver, Colo. 
May 4-5—AGA, Natural Gas Department, 
Spring meeting, Rice Hotel, Houston, Texas. 
May 6-7—API, Pacific coast production divi- 
sion, Biltmore Hotel, Los Angeles. 

May 15-22—International Petroleum Exposi- 
tion, Tulsa, Okla. 

June 30-July 1-2—API, eastern production 
division, Greenbrier Hotel, White Sulphur 
Springs, ‘West Virginia. 
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@ Participants in the Payroll Savings Plan benefit directly in terms of cash— 
because U.S. Savings Bonds at maturity pay $4 for every $3 invested. 

Your company, your community, and your country benefit indirectly in terms 
of security—because: (1) Employees with a solid stake in the future are likely to 
be stable, productive workers. (2) The Bond-buying habit of local citizen-em- 
ployees means a reserve of future purchasing power—a safeguard for the stability 
of your community. (3) Every Bond bought temporarily absorbs surplus funds 
and helps check inflationary tendencies. 

You’re doing everybody a favor—including yourself—by supporting the 
Payroll Savings Plan. 





ARE YOU USING THESE BOOKLETS? 


If not, or if you wish additional copies, just ask your State 
Director of the Treasury Department Savings Bonds Division. 


The Peacetime Payroll Savings Plan—A booklet, 

published for key executives by the Treasury Department, 

/ containing helpful suggestions on the conduct of your pay- 
/ roll savings plan for U.S. Savings Bonds. 

/ This Time It’s For You—A booklet for employees ...ex- 


plaining graphically how the payroll savings plan works... 
goals to save for, and how to reach them with Savings Bonds. 




















The Treasury Department acknowledges with appreciation the publication of this message by 


THE PETROLEUM ENGINEER 


This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council 
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THIS IS YOUR PROBLEM, TOO 

The remarkable—almost unbelievable—reticence 
of oil men about their industry is disclosed by the 
extensive public opinion survey made under the 
sponsorship of the American Petroleum Institute. 
The question, “Have you had any discussion with 
anyone about the oil industry?” brought answers of 
NO from 77 per cent of those queried, DON’T 
RECALL from 7 per cent, and YES from only 16 
per cent. Five per cent of these discussions were 
with persons outside the industry. 

More than half the adult population of the United 
States knows someone in the oil industry, according 
to the survey, but only 11 per cent of these oil people 
discussed business in the last year or so with anyone 
outside the industry. 

If this small percentage of talking oil men were 
divided among various groups in the industry there 
would probably be only a small fraction made up 
of operating men, including petroleum engineers and 
other technical personnel. 

This would seem to indicate a very low sociability 
content among oil men, which is far from fact. They 
share the trait, common among American business 
men, of enjoying a discussion of their industry. An 
examination of the situation throws some light on the 
reticence of those engaged in petroleum operations. 

As in all highly competitive industries, a certain 
amount of information about company activities is 
of a confidential nature.’ Operating men see that 
plans are translated into action and to do the work 
effectively they develop the faculty of not discussing 
company plans until they materialize. Hence there is 
a general reluctance to talk for fear of running the 
risk of giving a hint about company affairs that 
might give competing companies an advantage. 

The companies themselves have moved far away 
from the secretive business policies that were 
accepted in the early. days of the industry. For in- 
stance the financial structure, which was once an 
enigma even when published, has progressed to an 
enlightening summary of company business that is 
of general interest. The annual statements are clear 
accounts of what has been done and what is planned. 

\lso companies have long since approved ex- 
change of ideas in meetings within the industry and 
publication of papers and articles by employes. The 
companies have realized the advantages of sharing 
progress in operating methods. 

\nother reason for reticence of operating men is 
that their natural gregariousness is developed to a 
point within the industry where little time is left 
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over for the more general meetings with the public. 
There are so many technical meetings, short courses, 
and industry conventions that pertain to oil that the 
men are prone to be lax about the Chamber of Com- 
merce, Kiwanis, Rotary and other associations where 
people in various businesses get together and discuss 
each others’ problems. 

A lawyer, an architect, or an insurance man must 
constantly keep in touch with the public. Most oil 
men need see only persons in their own industry. 

Stull another reason for the silence of operating 
men is that most of them are engaged in specialized 
work. Their jobs are mysteries to their wives, their 
friends, and their friends’ wives. They would be 
labeled the prize bores of their social or business 


group if they tried to explain the technical phase 


of their work to anyone outside the indusry. 

You are going to ask: What is the difference 
whether we talk about the oil industry? If we did, 
what good would it do? 


The American Petroleum Institute arrived at the con- 
sidered judgment that favorable public opinion was nece 
essary to keep the industry free of encroaching federal 
control. Operating engineers understand better than 
most groups the limitations on progress often wrapped 
in the red tape of government control. 


Public opinion, according to the survey, is favorable 
to the oil industry in proportion to the number of per- 
sons who know something about it. To increase the 
favorable opinion, more people must be informed about 
the industry. 


As an important part of the petroleum industry, oper- 
ating men have a significant role in advancing public 
relations. 


One thing you can do is learn about the program. 
Your work requires so much reading that you may 
neglect the problems of the industry as a whole; but 
take your eyes off the pressures and stresses to ex- 
amine what the whole machinery of the industry is 
accomplishing. If you have a broader picture, you 
will have something to talk about that will be inter- 
esting to those in other businesses and professions. 

You think this is small stuff—not worthwhile? 
You are wrong if you do. Remember there are 1,250.- 
000 persons in the oil industry so you don’t have a 
one-man job. 

The most solid basis for good public relations is 
person-to-person discussion. Your personal approach 
to the public will be the most effective method of 
winning understanding of our industry problems. 

The so-called grass roots opinion has a multiple 
engine power and it is one you can switch on. You 
will probably find you enjoy doing it, too. —E.A. 
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6,100 FT. 


CEMENT COLUMN! 













A perfect cementing job on a 6,100 ft. column 

... another record chalked up in a recent well 

completion by the use of Weatherford Ce- 
menting Equipment and Technique. 


3,750 sacks of cement...68 spiral cen- 
tralizers...412 reversible scratchers 
were used on this well. Despite the vary- 
ing conditions encountered and the 
multiplicity of zones covered in the 
long cement column, the successful 
completion was achieved with 
great ease. 


your job may be. 


charge. 





TELEPHONE 4-4334 WEATHERFORD, TEXAS 
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WEATHERFORD SERVICE 


Thousands of wells, in all parts of the world, have been successfully 
completed with the use of Weatherford Equipment and Technique. This 
technique is offered you free of charge...a network of Weatherford field 
men is maintained to assist you with your cementing problems, wherever 


For Your Next Completion Job, Call Collect: Weatherford LD-1 


Vmportant 


Ask about the new CEMENTING HEAD developed by Weatherford. This Head 
allows continued circulation and reciprocation . . . no interruption being neces- 
sary to operate valves or to drop the plug during the cementing procedure. 


This Cementing Head is offered as a part of the Weatherford Service—no 


WEATHERF RD 
iuureosst ones Spring Company 


EXPORT OFFICE 


17 SOUTH OLIVE ST., LOS ANGELES, CAL, 
TELEPHONE: VAndyke 8409 


Manufacturers of Oil Well Specialties « Telephones: 257 and LD-1 
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By MILBURN PETTY 


WASHINGTON.—The oil part of the Truman Administration’s 
drive against industrial concentration, blaming bigness in busi- 
ness for high prices, is off to an early start—but this is only a 
tune-up for what’s to come. 


On oil, suggested actions involve each branch of the indus- 
try, each section of the country, ranging from charges of 
too much concentration of reserves to control over independent 
marketers. 


Generalissimo of the trust-busting phase of Truman’s drive is 
John D. Clark, former vice president of the Indiana Standard, 
who is one of the President’s top three economic advisers. 

There are signs that Attorney General Tom Clark, smarting 
under inner-circle charges that he blows hot and cold on anti- 
trust law enforcement involving oil, has unleashed the Depart- 
ment of Justice antitrust division for a frontal attack on con- 
centration in the petroleum industry. 

For some months, a half dozen or more DJ attorneys have 
been working on various types of antitrust complaints involv- 
ing oil. Spearhead of the group is Watson Snyder, 25-year 
veteran of the antitrust division, who worked up the Madison 
oil cases and many others, before and since. All they have 
been waiting for was a “go ahead” signal. And they think they 
have it now. 

Meanwhile, a rival show featuring oil is being staged by the 
Senate Small Business Committee, headed by Senator Wherry, 
Republican from Nebraska. 

Special counsel for Wherry’s oil group is Paul Hadlick who, 
as secretary of the National Oil Marketers Association, is 
credited with bringing about the Madison oil cases. Also, Had. 
lick has sponsored many bills for divorcement of pipe lines 
and marketing. He has attacked the Interstate Oil Compact, the 
Connally “Hot” Oil Law and the Bureau of Mines’ forecasts, 
contending that they are instruments to control oil produc- 
tion, fix prices. 

At Wherry’s request, Snyder was assigned by Attorney Gen- 
eral Clark to work with Hadlick in analyzing complaints, com- 
piling an agenda, preparing questionnaires and listing wit- 
nesses for the Senate committee’s oil hearings. (It has been 
indicated that data collected by Wherry’s group will be made 
available to the Department of Justice.) 

“It is obvious from our first session in Chicago,” said Wherry 
announcing further hearings at Omaha, Kansas City, and Tulsa, 
“that certain practices by major oil eompanies and their inte- 
grated operations are causing practical elimination of the small 
independent businessman at every level in the oil industry.” 

Coming from the Senate Republican Whip, such sentiments 
indicate that the Truman Administration is not going to mo- 
nopolize a trust-busting drive involving oil. 

Besides distribution problems, the Senate committee is also 
digging into complaints involving the production, refining, and 
transportation branches. 

Questionnaires seeking data on major company acquisitions 
in all branches indicates the Senate group is interested in the 
extent of concentration in oil. 
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Concentration is also being probed by the federal grand 
jury at Los Angeles, according to subpoenas served on oil com. 
panies operating in the Pacific Coast and Rocky Mountain 
areas. Besides acquisitions, the subpoenas call for data on oil 


4. reserves, number of wells, productive capacity, pipe lines and 
= their use, refining capacity, exchanges, etc. 


At Washington, a grand jury investigation of oil prices, 
supply and marketing practices has been confined—so far— 
to the local situation. But the letter of authorization, signed by 
the Attorney General, empowers DJ Attorney Snyder to im- 
panel grand juries elsewhere, if desired. 

If nothing else comes of the Washington probe, it gives the 
DJ a chance to check some theories on marketing set forth in 
the API-Mother Hubbard Case. It is considered unlikely that 
the API case, filed here in 1940 against more than 300 major 
company defendants, will ever come to trial. Because its charges 
run the gamut from crude oil price-fixing to retail marketing 
control, however, it would be “politically unwise” to dismiss 
the omnibus case until other segment suits have been filed to 
replace it. 

There are some observers willing to bet that a divorcement 
suit involving pipe lines, if nothing more, will be filed before 
the 1948 elections. For years, DJ attorneys have wanted to 
bring a pipe line case “to make them common carriers in fact.” 
Now, when they have what they consider an OK to proceed 
with a pipe line investigation, the question of a jurisdictional 
conflict with the Interstate Commerce Commission has been 
raised. (This move on pipe lines would be in addition to a pos- 
sible reopening of the Elkins Act consent decree of 1941, which 
limited dividends of shipper-owners. ) 

Incidentally, the ICC itself may have something in mind 
regarding pipe lines. In response to an inquiry from Senator 
Wherry as to whether Champlin Refining Company’s pipe line 
was a plant facility or common carrier, ICC Chairman Aitchi- 
son replied, “It is a common carrier subject to the provisions 
of the Interstate Commerce Act.” (This surprised Wherry’s staff 
who had thought the ICC would say “common carrier for 
valuation purposes only.”) Up to the date of Aitchison’s let- 
ter, August 19, no move had been made by the ICC to have 
Champlin file a tariff as a common carrier. 

Federal Trade Commission is working on a “basing point” 
price case on oil that may involye Group 3 pricing by non- 
Oklahoma refiners. 

Despite Attorney General Clark’s denial, many oil lawyers 
view the pending Cotton Valley antitrust case as a move 
against unitized operation of oil fields, even though approved 
by state authorities. . 

Refining is the only branch where an antitrust action is not 
immediately impending—but the Wherry committee may pro- 
vide something to fill that vacancy. Complaints, being looked 
into, charge that some majors demand two barrels of products 
for every barrel of crude supplied to small refiners in some 
processing deals, drying up the open market supplies of inde- 
pendent marketers. 

Complaints from tight supply areas, such as Detroit, have 
also kept the DJ attorneys busy. Some officials, federal and 
state, have charged that a “boycott” against selling govern- 
ment agencies appeared to exist. As supplies tighten, similar 
complaints can be expected—particularly from utilities that 
have shopped around for their oil on the spot market rather 
than contracting for it. 

On the docket now are three “exclusive dealing” cases in- 
volving Pacific Coast oil companies. Others may be filed on the 
East Coast and in the Middle West. In addition, some action 
may be taken by the two grand oil juries. 

Whether the DJ will have the manpower to prosecute all 
of these oil matters—not to mention dozens of non-oil cases, 
remains to be seen. But if the Truman Administration asks 
Congress for increased appropriations for antitrust work, the 
Republicans—even if so minded—would find it difficult to 
refuse in an election year. 


THE PETROLEUM ENGINEER, September, 1947 















































A.S.M.E., WELCOME TO HOUSTON— 
7 
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: Whose Vast Petro-Chemical Industry : 
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al . Brown & Root, Inc., is proud to play their part in development of the Petro-Chemica! Industry, as illustrated by the Diamond 
ers Alkali plant on the Houston Ship Channel, above, which is being designed and constructed by Brown & Root, Ine. 
ed 
= The Petroleum Mechanical Engineering Conference at Houston, October 6, 7, 
ed 8 will discuss latest Mechanical Engineering developments in Production, 
os Transportation, Refining and Supplying the Petroleum Industry. For veteran 
de- A.S.M.E, members, a must. For your younger associates, an opportunity to 
ave catch up rapidly on losses due to war-time blackouts of technical conferences. 
2 A.I.M.E. and A.P.I. cordially invited. 
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hat 
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- fy Woodcrest 6-9411 
ion P. O. Box 2634 
os BROWN-BILT BRe» | & ROOT, inc. Houston 1, Texas 
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ses, 
= ALL OR ANY PART IN PROCESS, ENGINEERING, FABRICATION AND ERECTION OF 
a PROCESS PLANTS FOR THE OIL, GAS AND CHEMICAL INDUSTRIES. 
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By H. J. STRUTH, * 
Petroleum Economist 





DRILLING PEAK LIKELY. 1947 drilling operations appear to 
be heading for a new all-time peak. Despite steel shortages, 
the industry has managed to drill 13 per cent more wells this 
year than last year and new drilling operations at the close 
of August were 16 per cent above a year ago. If well com- 
pletions continue at the present rate over the rest of the 
year, itis likely that a new peak of 34,000 wells will be drilled. 
The previous peak year was 1920, when 33,911 wells were 
drilled. The price of crude in 1920 was $3.07, compared with 
$1.94 today. Bradford, Pa., crude is now $4.50 per bbl. 

*Editor, THE PETROLEUM DATA BOOK 


MORE WILDCATTING. Wildcat drilling through August 31 
was |3 per cent above last year. New oil wells increased 21 
per cent, whiie new gas well completions rose 63 per cent 
over last year. Oklahoma recorded a gain over last year of 
75 per cent. Other gains were Arkansas 60 per cent; Cali- 
fornia 47 per cent; Kansas 33 per cent; Mississippi 20 per 
cent; Louisiana |3 percent; Texas 8 per cent. 


SUPPLY-DEMAND BALANCE. Crude oil supply and de- 
mand have been maintained in close balance over the last 
eight months. Daily demand averaged 5,213,000 bbl while 
total supply, including imports, averaged 5,235,000 bbl daily. 
Demand as well as supply was 5 per cent above the same 
period of last year. Coincidentally, crude runs to refinery 
stills also increased 5 per cent above last year. Crude oil 
production and refinery runs during the last eight months 
have been maintained at required economic levels. 


FUEL STOCKS IMPROVED. Stocks of fuel oils rose over 
8,000,000 bbl during August, attaining practically same level 
as a year ago; 102,000,000 bbl. On a demand basis, how- 
ever, the supply constitutes only 52 days, against 57 days’ 
supply a year ago. Fuel oil demand in the last 8 months was 
10 per cent above last year, while production was only | per 
cent greater than last year. Slackening demand for motor 
fuel is expected to result in an accelerated build-up of fuel 
oil stocks, but it may be difficult to meet this winter's heavy 
demand. Many new domestic oil burners have been sold in 
the Northeast and Mid-west, without assurance of an ade- 
quate supply of distillate fuels. 

































































































































Comparative Statistics, August, 1947 Economic Position of U. S. Petroleum Industry 
All figures are computed on a Bureau of Mines’ Basis* eee Eight Months Ending August 31, 1947 
aon Normal Actual Per cent of 
Aug. July Aug. |Thisyear|Last year| Per cent __ normal 
1947(p) | 1947(p) | 1946 | to date | to date | change Drilling*** (wells completed).............. 20,655 20,309 98 
RET , 25 aa Producti ily crude output)............ f 
Wells drilling.............. 4,350| 94,350 3,750/ 4,350| 3,750| +16 see mag yk ae sod gaan eeecnniptaiee Sees hyn : 
Ry . eer eS a eer ere Stocks (crude and refined)................. 515,000 ' 98 
Total wells drilled§......... 3,231) $3,377) 2,616) 21,654) 19,126) +13 | Price of crude (per bbl)........ 0.0.0.0... $1.88**| $1.94 103 
Development wells......... 2,737| $2,916] 2,174] 18,418] 16,261; +413 e 
pena E RRR 1635] §1770| 1:307| 11.371] 9°713| +17 ae Current Crude Oil Prices 
iS Et ete 320} 314 260} 2,130] 1,898} +12 Louisiana....... $1.92 |Basic crude prices 
| Ree 782 4832 607 4,917 4,650) + 6 U. S. average. ..$1.94 | Arkansas....... 1.73 |Oklahoma-Kansas (36 gr.)...... $1.87 
ROP ONG GES... ess etecs 28.6] 28.5 27.9 26.7 wet — ES fh ee. ss 1.91 | New Mexico.... 1.70 |Texas Gulf Coast (36 gr.)...... 2.10 
‘ California... ... 1.86 | Mississippi... .. he 8 ern 1.95 
WHORE WIR. oi oie cic ssinice 494 461 442 3,236 2,865) +13 Oklahoma...... 1.93 | Hlinois......... 2.06 | West Texas (36 gr.)............ 1.74 
Mle skeet caeens ence 89 63 71 489 404) +21 Kansas......... 1.92 | Other states.... 2.55 |California Signal Hill (26 gr.).. 1.91 
| YO eres Some 22 27 14 137 84) +63 Pennsylvania, Bradford........ 4.50 
MN ain pabaaescuiebeeee 383 371 357 2,610 2,377; +10 oe 
J E. : ‘ 
Per cent dry..........-+. 77-5) 80.5) 80.8) 80.7) 83.0) — 2.3 | —_——ODrrilling and Production Statistics by States 
Crude supply®............. 167,540) 165,500] 158,206/1,272,000|1,207,892) + 5 | Aug. | July | Aug. |Thisyear|Last year| Per cent 
Daily average............ 5,405} 5,339) 5,103) 5,235) 4,971 1947(p) | 1947(p) | 1946 | to date | to date | change 
Total wells drilled§......... 3,231] 3,377| 2,616) 21,654| 19,126) + 13 __ 
Crude demandt............ 170,640} 170,200! 158,302] 1,266,669] 1,201,928} + 5 Texas a ae ah eis a aed - 
Daily average............ 5,485) 5,4 5,107} 5,213) 4,946 Californis................. 149] 169 118|  1'309| 1186! t 10 
os : Oklahoma...............-. 424) 1365 283} 2,802} 1.754] + 60 
Crude stocks, ........2.+.+. 233,800] 286,300] 229,223| 234,300) 220,223] + 2 —...... 2501 4286 tr ey a 7> 
wi on tenet Louisiana aoe 180} 191 131] 1,002 880) + 14 
. ” . 7 ‘i ; OO ae 29 21 16 192 119} + 61 
Natural gasoline production..| 11,100) 11,100) 9,671] 85,138) 75,098) “+13 . ‘ 
Daily average............ 358} 358) 312,350} (309 ee <> 1 2 = 2 Br 
ee. Sainte a . 52 333 = +119 
Motor fuel production. ..... 74,800| 74,000] 69,707| 543,646] 507,365) + 7 SRE Lesesn #a0%0050s0%05 4 195 203) 1,321) 1,488) — 11 
Daily average......--.... 2'413| 2387/2249] 2937] logs} Other states.............-- 1,016) 1.008) 942) _—6,417| 6,656) — 4 
Wildcats drilled............ 494 461 442; 3,236| 2,865) + 13 
Gasoline yield, per cent..... 41.0 40.4 41.2 39.9 38.0) +1.0 | Teme.................... ~——~7si}— 159) -*163/- 1,175) 1,090} + 8 
RNR: 5.5555 o5ccesecces 34 28 6 154 47 
Motor fuel demandt........ 76,540| 78,400| 70,649] 552,790| 515,271, + 7 alia tae = 65 ii esl «oul 47 
Daily average............ 2,469 2,529 2,279 2,275 2,120 | aA aie ae 40 45 32 259 195| + 33 
Louisiana... ..... ean Ate 31 31 29 164 13 
Motor fuel stocks*..........| 80,760] 82,500] 85,776| 80,760| 85,776} —6 | Arkansas | 5 H 7 & 35| 1 60 
Seer 33 33 38 33 38 New Mexico 3 2 1 29 29 0 
' : Mississippi. . . 7 8 5 60 2 
Fuel oil production. ........ 64,860] 64,500| 59,645] 490,306] 484,999) + 1 ial ala 39 ; ao wee 
Daily average............ 2,092} 2,080 1,924 2,018 1,296 Other states 88 64 69 444 491| — 10 
Fuel oil demandt........... 60,520] 59,080] 55,437| 550,403] 502,454) +10 Daily crude production... .. . 5,140) 5,081] 4,836) 4,966! 4,734) + 5 _ 
Daily average............ 1,952} 1,906] 1,788] 2,265] ~—-2,068 ae 2.298] 2,247) 2,129) 2,177; 2,085) + 4 
j CAMIOOUER ... oioocscicee esc ce 920 918 867|, 908 860| + 6 
Fuel oil stocks............. 102,140} 93,800} 102,254] 102,140] 102,254 0 UMNO, «5s o.cs0asccicciss 383 383 374 377 374, + 1 
Days supply............. 52 49 57 52 57 III 3.5.8.6 da.0:a:h0 ie asin nae 305 298 279 286 262} + 9 
| ere 443 439 400 429 384| + 12 
Refinery still runs..........| 161,450} 161,200} 150,550) 1,202,782]1,149,515] + 5 OS eee 82 82 78 81 77| + 5 
Daily average............ 5,208 5,200 4,856 4,950 4,731 New Mexico............... 110 110 102! 107 100; + 7 
IIIs 6.68206. sissicieisis.cig 99 97 73) 91 60] + 52 
All refined stocks........... 271,200} 261,700} 272,344] 271,200) 272,344 0 a 169 179| 201 183 207| — 12 
_ Days supply............- 50 48 54 50 54 Serre 331 $28} 334| 327 324, + 1 
*Unless otherwise stated all figures represent thousands of barrels. ***Does not include input wells. (p) Preliminary. ®Includes domestic production and imports. 
tTotal demand, including exports. **Price 1926 (Index 100). “Includes finished and natural gasoline. §Includes service wells. 4 Revised. 
‘ Preliminary estimates based upon data furnished by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources 
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@ TIDELANDS MOVE VIEWED FAVORABLE TO STATES. Sup- 
port by Attorney General Tom Clark of a ruling from the 
solicitor of the Department of Interior that the present mineral 
leasing laws do not apply to the tidelands of the United States, 
is viewed by various oil companies holding state leases as clear- 
ing the way for Congress to decide this issue in favor of the 
states. One official said that the present feeling of Congress is 
not to enact legislation implementing tidelands ownership with 
a mineral leasing law, but to support a federal quit claim reso- 
lution similar to the one by Senator E. H. Moore of Oklahoma 
still pending in the Senate. The theory is that with the gover- 
nors’ conference, the Interstate Oil Compact Commission, and 
other groups asking for quit claims enough strength can be 
marshalled in Congress to override a presidential veto. 


Present plan of the navy, as discussed by officials of the 
Army-Navy Petroleum Board, is to have a certain portion of 
the land, not under state lease, set aside for naval reserve. 


@ EXPORT ARABIAN PIPE LINE STEEL OPPOSED. Arabian 
\merican Oil Company’s application for an export license for 
240,000 tons of steel to construct a pipe line from its holdings 
in Saudi Arabia to the Mediterranean Sea is being opposed by 
the Oil and Gas Division of the Department of the Interior. The 
existing domestic shortage is given as the reason. Final decision 
in the matter, however, will be made by the policy committee of 
the Office of International Trade headed by David K. Bruce. 
assistant secretary of commerce. Nevertheless, recommendations 
of the Department of the Interior will weigh heavily. 


It is pointed out also that studies being made by the military 
will have a strong influence with OIT, undoubtedly even greater 
than that of the Interior Department. In making its decisions. 
however, officials of the joint Army-Navy Petroleum Board point 
out that they are not interested so much in how they get the 
oil as when. 

\rabian American contends that construction of the line 
would save tanker time both for the military and for exporta- 
tion to Europe. 


\ramco now has pending for the third quarter an application 
for 1520 tons of tubular and other steel goods, for the prelimi- 
nary construction work. Company officials say that the request 
for 240,000 tons is for the period beginning the fourth quarter of 
1947 and extending for six quarters, which includes the first 
quarter of 1949, 


@ GOVERNMENT OPENS WYOMING LEASES. The Department 
of the Interior has opened 1,000,000 acres of the Teton National 
Forest in Wyoming for restricted oil and gas exploration be- 
cause of a “serious decline in new oil discoveries.” Secretary 
Krug in making the announcement stated that the order would 
enable “the tapping of additional oil supplies at a time when 
the armed forces are critically short of minimum requirements 
of petroleum products and are encountering serious difficulty in 
covering their future petroleum requirements.” 

“It ist only because of serious decline in new oil discoveries 
and possible loss of publicly owned resources by drainage 
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through development of intermingled private holdings,” Krug 
said, “that controlled exploration has been authorized.” 


The land lies immediately east of the Jackson Hole national 
monument and generally south of the Teton wilderness area in 
Teton National Forest. 


Krug assured the Bureau of Land Management the order 
“specifically safeguards the esthetic values” of the Jackson 
Hole region from damage that might result from uncontrolled 
oil and gas development. 


Leases will be issued only where the geological survey finds 
structural conditions indicate gas and oil deposits. Contracts 
must vest control in the Interior Department over the rate of 
prospecting and development. 


No drilling will be permitted except on lands within an 
approved unit plan, by which producers will form a working 
pool for a designated area and divide petroleum recovered. 


@ DOMESTIC DEMAND SHOWS INCREASE. Domestic demand 
for petroleum products for the first six months of 1947 was 
10.12 per cent higher than the corresponding period for 1946, 
itself a record year, the American Petroleum Institute reports. 

Half year consumption in the United States was 964,209,000 
bbl of 42 gal each for 1947 as compared to 875,584,000 bbl the 
previous year. Exports in the same period increased 4.32 per 
cent. 

Refinery operations have been maintained at more than 90 
per cent of rated capacity for the last 12 weeks, the Institute 
says. The high week was the one ending August 2, with runs 
to stills of 51,71,000 bbl, 93.3 per cent of the nation’s refinery 
capacity. 

Domestic production of crude oil has been at the record rate 
of more than 5,000,000 bbl a week for the last 17 weeks, the 
Institute reports. Record week was the one ending August 16, 
when 5,159,150 bbl were produced. 

This intensive effort by the entire petroleum industry has 
minimized the effect of threatened local shortages, Institute 
President William R. Boyd, Jr., points out. Completion of 
new transportation and storage facilities now underway will 
rectifiy the situation, he says. 


@ INDEPENDENTS ORGANIZE FOR FOREIGN OIL. Formation 
of the American Independent Oil Company, a $100,000,000 cor- 
poration created to engage in foreign petroleum operations, 
particularly in the Middle East, has been announced. 

The incorporators are a group of 11 independents now en- 
gaged in the production, refining, and distribution of petro- 
leum. The combined assets of this independent group total in 
excess of one billion dollars. 

Launching of the new enterprise marks the first time that a 
large-scale, substantially financed program has been under- 
taken by independents in foreign oil operations, which here- 
tofore have been carried on almost exclusively by those affili- 
ated with Standard, Gulf, and Royal Dutch Shell. 

President of American Independent Oi] Company is Ralph 
K. Davies, wartime deputy petroleum administrator and former 
senior vice president of Standard Oil Company of California. 
Other officers include K. S. Adams, of Phillips Petroleum 
Company; Sam B. Mosher, of Signal Oil and Gas Company. 
and J. Howard Marshall, of Ashland Oil and Refining Com- 
pany, as vice presidents. The incorporators, in alphabetical or- 
der, are: 

J. S. Abercrombie, Houston, Texas; Allied Oil Company. 
Cleveland, Ohio; Ashland Oil and Refining Company, Ashland, 
Kentucky; Ralph K. Davies, San Francisco, California; Globe 
Oil and Refining Company, Wichita, Kansas; Hancock Oil Com- 
pany of California, Long Beach, California; Honolulu Oil Cor- 
poration, San Francisco; Los Nietos Company, Los Angeles, 
California; Phillips Petroleum Company, Bartlesville, Okla- 
homa; Signal Oil and Gas Company, Los Angeles, and Sunray 
Oil Corporation, Tulsa, Oklahoma. 

The directors of the corporation are as follows: 

K. S. Adams, Phillips; Vernon Barrett; Jack Blalock; L. A. 
Cranson, Honolulu; Ralph Davies; Don Emery, Phillips; Paul 
Endacott, Phillips; Russell H. Green, Signal; John W. Han- 
cock, Hancock; J. Howard Marshall; A. C. Mattei, Honolulu; 
Sam B. Mosher, Signal; I. A. O'Shaughnessy, Globe; Frank 
Phillips, Phillips; Will J. Reid; W. W. Vandeveer, Allied, and 
C. H. Wright, Sunray. 
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Exploration wells that have found production. 


@ COLORADO. Pressey 1 Unit NW 11-29s-69w Huerfano. Gas 
at 130 ft and oil at 132 ft. 

Carter 1 N. Craig C SE SE 30-8n-90w Moffat. 15 ft oil and 
gas, 30 ft oil, 240 ft oil at 7829-848 ft. 


@ OKLAHOMA. Mudge 1 Sembritzky SE NW SE 24-1n-7w 
Stephens. 32 min. DST gas and 15-20 BOPH Hoxbar 7182-200 ft. 

W. C. McBride 1 Norvell Royalty NE SW SW 16-10n-7e Semi- 
nole. DST 1500 ft oil Gilcrease-Cromwell 3738-52 & 3769-79 ft. 

Deep Rock 1 Black SE SE NW 17-10n-2e Pottawatomie. 343 
B oil in 19 hr. Ist Wilcox 6021-26 ft. 

Stanolind 1 Reinhart C SW SW 30-13n-2w Oklahoma. 1144 
hr DST gas 120 B oil Pennsylvania 6307-27 ft. 

L. G. Wheeler 1-A Soric NW NW NW 19-19n-4e W. Ingalls 
field, Payne. Blew oil from Cleveland 3300 ft. New pay. 

W. A. Fleming 3-A Harjo NW SE NW sec 16 Okfuskee. 45 
BOPH 41° salt sand 1640-45 ft. Flowing near old pool. 

J. D. Hancock 1 Woodward SE SE SE 13-12n-9e Okfuskee. 
110 BOPD Gilcrease 3074-90 ft. 

Warren 1 Burgess NE SE NW 8-21-l1w Noble. 16 BOPH Wil- 
cox 5168-178 ft. 

Magnolia 1 Holt Unit NW NE NE 16-3n-2w N. Antioch pool, 
Garvin. DST 500 ft oil and 1620 MCF gas 5680-703 ft. 
@ ILLINOIS. National & Ashland 1 Moye SE SE NE 33-7s-9e, 
Gallatin. 55 BOPD Tar Springs 2310-322 ft. 

National & Ashland 1 Grinestaff C N L NW SE 25- 1n-6e 
Wayne. 250 BOPD McClosky 3208-213 ft. 


@ KANSAS. Musgrove, Jones & Shelburne’s 1 Lanterman 
NW NW NW 23-22-12w Stafford. Swb 50 BOPH Arbuckle. 

Stanolind 1 Pundsack SE SE SW 19-21-13w Stafford. Swh 50 
BOPH Arbuckle 3737-43 ft. 

Harber & Polhamus’ 1 Baumgarten NE NE NE 25-9-19w 
Rooks. Swb 3 BOPH Arbuckle. 

Continental 1 King NE NE SW 35-12-20w Ellis. DST 60 ft 
oil Arbuckle 3884-924 ft. 

Cities Service 1 Hansen-E SW NE 28-8s-26w Sheridan. 30 B 
oil in 8 hr Lansing 3769 ft. 

M. S. Slagel 1 Southern Pine, D. D. Bruton sur Red River. 
Saturated sand 2122-27 ft. 

B. F. Brack 1 Essmiller NE NE NW 22-19-14w Barton. 20 
min. DST 120 ft gas Arbuckle 3498-503 ft. 

Harber Drlg 1 Meier NE NE NE 20-15-12w Russell. Pump 
t BOPH Arbuckle 3270.83 ft. 

Stanolind 1 Wheatley NE NE SW 23-33-3lw Seward. DST 
2690 ft oil 5099-171 ft. 

Bennett & Roberts 1 Rush NE NW NE 9.-6s-22w Graham. 
297 BOPD Lansing-Kansas City 3535 ft. 
@ INDIANA. Calvert & Willis 1 Peter Egli SW SW 2-6s-llw 
Vanderburgh. Pump 180 BOPD Pennsylvanian 875-96 ft. 

.. cc. 1 Bender SW NW NE 35-3s-12w Gibson. 70 BOPD 
25 t 


Buchman & O’Neal 1 Wassmer S¥% SW 6-5s-1lw. 1 hr DST 
30 ft oil 2286 ft. 
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@ KENTUCKY. G. E. Engle 1 Dixon 2-L-24 Webster. Swb 146 
BOPD Tar Springs 2546 ft. 
@ UTAH. Carter I Knudsen SW NE 18-5s-2le w. of Vernal. 
Gas and 40 ft oil 3714-812 ft. 
@ NEW MEXICO. Stanolind 1 Southland Royalty 18-21s-37e 
Lea. 50 min. DST 5000 ft oil 6530-662 ft. 

R. Olsen 1 Wimberly C SE NE 23-25s-37e Lea. DST 8 MMCF 
gas & 90 ft cond 4700-870 ft. 
@ TEXAS. Chicago Corp. 7 Goldston Los Indios field Hidalgo. 
200 BOPD 42° Frio 7113-22 ft. 

Delta 1 Nacogdoches USL Hopkins. 20 min. DST 725 ft oil 
sub-Clarksville 4119-216 ft. 

Sanders & Murchison 1 Broadway Rinehart sur. Anderson. 
15 BOPH 44° Pettit 9736-40 & 9750-58 ft. 

Phillips-Texas 1 McEntire Ector. DST 2940 BOPD Ellen. 
burger 8045-133 ft. 

Humble 4 Graham, 992-TE&L Throckmorton. 1765 BOPD 
42.3° Mississippian 4607-625 ft. 

Butcher-Arthur 2-D Foster Lbr Coldspring field, San Jacinto. 
107 BOPD 4414-22 ft. New pay. 

Humble 1 Yarborough & Allen C NW NE 18-B14-psl Ector. 
DST 2500 MCF gas 129 BOPH 42.7° Ellenburger 10523-48 ft. 

Shell 1 J. H. Hudson Colorado. 79.7 B cond PD 53.6° and 
2177 MCF gas 8882-90, 8928-34 and 8948-87 ft. 

E. C. Johnston 1 Hood, L. Wallace sur Harrison. 1 MMCF 
PD Travis Peak 6586 ft. 

Sterling 1-Y J. M. Bennett, LaSalle field, Jackson. 68 B 51° 
oil and gas 6298-314; gas and oil 6610-13. New pay. 

Santa Clara & Camp 3-C Welder Heirs, Squire field, Duval. 
238.74 BOPD 3220-27 ft. New pay. 

Kirkwood & Morgan 1 Marrs McLean, Atascosa. 126 BOPD 
5161-67 ft. 

R. C. Lipscomb 1 Foster sec 342, TE&L sur, Padgitt. 60 
BOPH Mississippian 4679-91 ft. 

Texas 1 Frank Gillespie, Lawder sur, Matagorda. 150 BOPD 
10380-92 ft. 

Magnolia 1 Lohmann, La Gloria field, Brooks. 43 B cond & 
3 MMCF gas PD 8795-8828 ft. 

Stanolind 1 Powell, Karnes. 44 BOPD 35.6° 6820-22 ft. 

Texas 1 Esta Irvin, F. O’Neal sur, Freestone. Test cond & 2 
MMCF gas 8132-46 ft. 

Delta 1 Coker, Nacogdoches Univ. lands, Hopkins. DST oil 
Eagle Ford 4210 ft. 

J. Fitzgerald 1 W. T. Coble 46-69-CSL Hockley. 3 hr test 21 
BOPH San Andres 4756-830. 

Warren 5 Lena Kendall, Kendall pool, Young. 50 B oil & 30 
MMCF gas PD Mississippi 4579-86 ft. New pay. 

Quintana 1 L. J. Foester, Y. Benavides sur, Calhoun. 7910 
MCF gas PD 7920-41 ft. 

Sunray | Fannie R. Pereira, V. Ramos sur, Goliad. 52 MMCF 
gas PD 7915-35 ft. New pay. 

Byrd-Frost 1 J. B. Mayberry sec 16, blk 31, H&TC sur. 
Crockett. 25-35 BOPH 6309-99 ft. 

C. H. McSpadden 1 Mary R. Goggans B. Morales sur, Cal- 
houn. 30 MMCF gas & 62.5° cond 5766-70 ft. 

Plymouth 1 Mrs. Georgia Frost C NE SW H&TC 39 Sterling. 
Test 180 BOPD 46.5° Ellenburger 8356-76 ft. 

Houston 2 A. J. Elkins, J. Iiams sur, Harris. Gas 8463-66 ft. 

Standard of Texas 1 Bates n. of Sherman, Grayson. 150 B 
oil 3789 ft. 

Texas Pacific 17-E Jackson 17-A32-PSL Andrews. DST 1 
MMF gas & 23 BOPH 36.2° Wolfcamp 7953-8032 ft. 

Smith & McBride 1 King Ranch, Bishop field, Nueces. 66 
BOPD 41° 7800-34 ft. New pay. 

Auld & Hawkins 1 Heinrich Goliad. 3200'MCF gas & 108 B 
cond Slick 7560-66 ft. 

Union Prod. 7-A McFaddin, E. McFaddin field, Victoria. 92 
BOPD 38.4° 5940-42 ft. Oil pay. 

Humble 1 Rio Oil, P. S. Walker sur, Wood. 1,499,488 CF gas 
& 111 B cond 7932-42 ft & 7942-50 ft. 

Hickey 1 W. A. Tunstall, sec 10, blk 56, T&P sur, Reeves. 125 
BOPH Delaware 3267-3298 ft. 
@ VENEZUELA. Phillips No. 16, Mata Grande concession. 300 
BOPD 33° 4760 ft. New pay. 
@ MISSISSIPPI. C. H. Osmond 1 Jordan C NW NE 29-6n-8¢ 
Lincoln. 2 BOPH 10480.88 fet. 
@ WYOMING. Union of Cal. 1 Government SE NE NE 22-20n- 
84w, Carbon. DST oil & gas Dakota 6085-129 ft. 
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Workover 
“Headache”? 


Have you a problem involving zone isolation, channeling, 
bottom-hole or intermediate water, bridging, high gas-oil 
ratio, liner setting, leaks in casing or at the shoe? 


Dowell’s Plastic Service has success- 
fully coped with many stubborn prob- 
lems in hundreds of wells. When plastic 
squeeze techniques are indicated, ex- 
perienced Dowell engineers use spe- 
cially designed types of high pressure 
equipment to put the plastic into the 
right spot. 


Dowell plastics are true fluids which 
easily penetrate permeable formations. 
At a controlled time after placement, 
they change to permanent, impervious 
solids. Unaffected by other normal 


Rg: 4% DOWELL about PLASTIC SQUEEZING! 
















well fluids, Dowell plastics tend to be 
resilient rather than brittle after set- 
ting. Although easily drillable, they 
resist the shattering action of tools and 
bullets. 


For full information, call the nearest 
Dowell office or station. Ask also about 
Selective Acidizing, Mud Acid, Elec- 
tric Pilot Service—and Chemical Scale 
Removal Service for heat exchange 
equipment. Dowell products include: 
Paraffin Solvents, Jelflake and Bulk 
Inhibited Hydrochloric Acid. 










DOWELL iNCORPORATED 
TULSA 3, OKLAHOMA 


Subsidiary of 


The Dow Chemical Company 
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to cost $3,640,000. 


pumping station construction on this project. 


Garfield to Manhattan. 


through 1951. 


balance of the fund. 
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@ NEW GAS LINES COST DOUBLE LAST YEAR. The Federal 
Power Commission authorized construction and operation of 
new facilities during the 12-month period ending June 30, 1947, 
that will increase the capacity of the nation’s. natural gas pipe 
line systems by almost 2,000,000,000 cu ft. Chairman Nelson 
Lee Smith estimated the cost of the facilities at $273,190,302, in- 
cluding $257,448,766 for projects costing $700,000 or more. 
These larger projects will bring gas to some eighty major cities 
and numerous smaller communities in twenty states. 

Major projects issued involve construction of 4,643 miles 
of new gas pipe lines and installation of 285,074 compressor 
horsepower. More than twice as much expenditure was author- 
ized the last twelve months as compared with the previous year. 


@ STANOLIND AWARDS CONTRACTS. Stanolind Pipe Line 
Company has awarded contracts for construction of 189 miles 
of 20-in. and 22-in. pipe line between East Fort Madison, and 
Manhattan, Illinois, and the company also contemplates receiv- 
ing bids in September on construction of 74 miles of 20-in. 
pipe line between LaPlata, Missouri, and Fort Madison, lowa, 


Construction was started this week on the various sections 
between East Fort Madison and Manhattan. Overall cost of 
those sections will approximate $10,000,000. There will be no 


The contract for 67.5 miles of 20-in. line between East Fort 
Madison and Laura, Illinois, was awarded to Associated Con- 
tractors and Engineers, Houston, Texas. Approximately 45.8 
miles of 20-in. and 15.1 miles of 22-in. line between Laura and 
Garfield were awarded to J. R. Horrigan Construction Company, 
Houston. O. C. Whitaker Company, Fort Worth, was given the 
contract for constructing 60.6 miles of 22-in. pipe line from 


@ CITIES SERVICE BUILDS NEW LINE. Cities Service Gas Com- 
pany will begin construction immediately of a pipe line pro- 
posed to bring additional gas from the west to the east side of. 
the company’s system. Cost has been estimated at $881,251. 
The new line will run from a point near Guthrie on the com- 
pany’s Oklahoma City line to its Drumright compressor station 
in Creek County, Oklahoma. This project has been substituted 
for a more extensive plan because of pipe shortages. 


@ LONE STAR TO EXPAND. A 5-year, $40,000,000 program of 
construction and extensions has been announced by the Lone 
Star Gas Company, which operates in 325 Oklahoma and Texas 
towns. The program, announced by President D. A. Hulcy of 
Dallas will include expenditures of $12,000,000 this year, $10.- 
000,000 in 1948 and $18,000,000 in the period from 1949 


He listed principal expenditures for 1947 as follows: Pipe 
line construction in field gathering and transmission systems to 
‘tap additional reserves and to provide increased pipe line capac- 
ity, $2,500,000; service lines, street mains, meters, regulators 
and other materials, $3,200,000; acquiring leases and drilling 
wells $2,250,000; dehydratién, cycling and gasoline plants, 
$1,000,000; compressor station construction and improvements 
to assure constant pressures throughout more than 5,000 miles 
of transmission lines, $900,000; expansion of butane gas facili- 
ties for customers $700,000, and additional facilities for the 


@ MISSOURI-ILLINOIS LINE TO BE EXPANDED. Mississippi 


River Fuel Corporation plans to construct and operate facilities 


to increase delivery capacity of its gas pipe line system by 83,- 
000,000 cu ft of gas per day by the winter of 1948-49. This will 
increase the company’s total capacity to 275,000,000 cu ft a day.. 


Construction proposed by the company consists of a series 
of loop lines to provide two separate continuous pipe lines from 
the Perryville compressor station in Louisiana, to St. Louis, Mis- 
souri, and installation of an additional 11,000 hp at the Perry- 
ville, West Point and Twelve Mile compressor stations. The 
looping would include about 189 miles of 22-in. line, 23 miles 
of 12-in. line in 4-line manifolds at creek crossings and 1814 
miles of 10-in. line in 6-line manifolds at river crossings. The 
loop lines would be constructed in a series of partial loops to 
connect existing and previously authorized sections along the 
main 22-inch line, and an extension of the Alton Line loop to 
a point in Granite City, Illinois. Cost has been estimated at 
$11,083,715. 


@ MAINE PRODUCTS LINE. With completion of a new 127- 
mile pipe line by the Socony-Vacuum Oil Company, Inc., sched- 
uled for late next year or early 1949, steady supplies of petro- 
leum products will be assured for a large portion of Maine. 
Socony-Vacuum officials announced that the pipe line will re- 
place barges in the transportation of gasoline, kerosine and 
fuel oil from the company’s marine terminal at nearby South 
Portland. 


The new line and supplementary facilities, including a 
“bleeder” plant on a four-acre site at Auburn, will cost close to 
a million dollars. Originating at the Socony-Vacuum tanker 
terminal in South Portland, the line will be 6 in. in diameter 
for 61 miles to Hallowell, near Augusta, and 4 in. in diameter 
for 66 miles from Hallowell to Bangor. It will serve Lewiston 
also and have a potential capacity of close to 500,000 gal. 
per day. 


@ MID-WEST CARRIER IN PROSPECT. As a step toward reliev- 
ing the increased demands for petroleum products in the middle 
west, plans were announced by Shell Pipe Line Corporation and 
The Texas Pipe Line Company for the construction of a new 
500-mile common carrier petroleum pipe line from Cushing, 
Oklahoma, to Wood River and Salem, Illinois, having an esti- 
mated carrying capacity of 150,000 bbl per day. The new line 
will be constructed of 20-in. pipe from Cushing to Wood River 
to be in excess of $22,000,000. 

The new line will provide transportation beyond Cushing 
for part of the throughput from the recently announced 20-22- 
24-in. pipe line now under construction from West Texas-New 
Mexico to Cushing as a joint ownership project in which The 
Texas Pipe Line Company and Shell Pipe Line Corporation are 
participants. 

In making the joint announcement R. B. McLaughlin, presi- 
dent of The Texas Pipe Line Company, and T. E. Swigart, presi- 
dent of Shell Pipe Line Corporation, stated that the new line 
will provide an efficient and economical flow of large volumes 
of crude oil from West Texas-New Mexico fields to the Mid- 
west refining area to assist materially in providing raw material 
so that refineries can operate at maximum capacity to meet the 
ever-increasing consumer demand for petroleum products. 


@ RANGELY MAY HAVE TWO LINES. The California Com- 
pany recently announced that it would lay a 12-in. pipe line 
from Rangely to Salt Lake City, a distance of 180 miles, as soon 
as pipe is available. 

The Utah Oil Refining Company also has announced that it 
will build a second line, 12 in. in diam paralleling its present 


line from Rangely to Wamsutter, Wyoming, as soon as pipe can 
be procured. 


@ BIG INCH LINES PROFITABLE. Terminating construction 
and operating agreements covering the Big and Little Inch pipe 
lines, Chairman John D. Goodloe of the Reconstruction Finance 
Corporation said this was “one war-time activity at least” to 
bring money to the federal government. In a letter to W. Alton 
Jones, president of the Cities Service Company and head of 
the War Emergency Lines, Inc., Goodloe said the net return to 
the government approximated $182,000,000, exclusive of de- 
preciation, and compared with a capital investment of $145.- 
600,000 “substantially the sum for which the system was sold.” 
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4m service! 


It is only natural that users who select Cook Packing for the 
vital function of efficient piston rod seal expect the finest in 
engineering service. 


Years ago, recognizing that no precision manufactured article, 
however superior in design and construction, can be any 
better than the engineering service provided for it, Cook 
established a realistic service organization. 


The result today is a corps of engineers thoroughly trained 
and experienced both in packing engineering and in all the 
related phases of engine and compressor operation. In this 
way, Cook is able to offer to operating engineers maximum 
assistance in keeping their compressor packings operating 
at top efficiency. 


In these times when good service is so very important and 
generally so difficult to get remember Cook service is 
unequalled in efficiency and dependability. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KY. 
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@ LIMA REFINERY TO BE EXPANDED. Construction of a new 
catalytic cracking unit and gas plant in Lima, Ohio, expected 
to run 6000 bbl of crude oil daily, will be begun early next 
year by Standard Oi] Company of Uhio, according to I. L. Peter- 
son, the company’s Lima refinery manager. 

Contract for the construction part of a $10,000,000 modern- 
ization program at the Lima installation has been awarded to 
Arthur G. McKee and Company, Cleveland. Completion of the 
projects is expected to take two years, with the McKee company 
employing 500 to 400 workers at the peak of construction. 

Other units in the Lima modernization program include a 
gas plant, water-couling tower, gasoline treating and blending 
facilities and additions to the refinery tankage. The company’s 
new cracking unit is expected to produce 00 per cent more 
gasoline per barrel of crude than is being obtained at the re- 
finery now. The new units will be supplementary to existing 
facilities at the refinery, which has total capacity of 15,000 bbl. 
@ TO ENLARGE GASOLINE PLANT. Shell Oil Company and 
Coltexo Corporation have announced plans for the construction 
of an extension to their jointly owned Wasson No. 2 gasoline 
plant as a step toward further utilization of gas produced in the 
Wasson field, Yoakum and Gaines counties, 

The extension, which is designed to process an additional 
24,000,000 cu ft of gas daily from the field, is slated for comple- 
tion early in 1948. The two jointly owned gasoline plants now 
in operation process some 75,000,000 cu ft of gas daily. 

@ NEW GASOLINE PLANT IN HUGOTON AREA. Harrington 
and Marsh, Amarillo, Texas, independent operators, have an- 
nounced a construction and expansion program for development 
of its 80,000-acre proved reserve in the Guymon, Oklahoma, 
sector of the Hugoton gas field. The program includes construc- 
tion of a natural gas processing plant, three miles southwest of 
Hooker, where the gas will be dehydrated and gasvline ex- 
tracted. The plant is to cost $1.500.000. 

@ PLANTS TO GO TO MILITARY OIL SUPPLIERS. To liclp 
relieve a critical shortage in military petroleum supplies, War 
Assets Administration will accord preferential consideration to 
purchasers of remaining wartime oil retineries who agree to 
put the facilities into production for the armed services. 

Currently WAA is offering for disposal four surplus refineries 
of large production capacity. They are: A refinery at Catletts- 
burg, Kentucky, built by the government at a cost of $16.500.000 
with processing facilities capable of accommodating 10.000 
bb! of gas oils a day; two refineries at Texas City. Texas, one 
built by the government at a cost of $11.254.000 with a 12.090 
bbl a day processing capacity and another constructed at a cost 
of $11.543.000 with a 13.000 bbl per day capacity, and an 
$8.561.000 refinery at Norwalk, California, with processing 
facilities for 4000 bbl a day. 

One of the Texas City refineries has already been sold to the 
Petrol Terminal Corporation, Philadelphia, for $3.250,000. The 
Army and Navy will have first call on all production this year 
and an option on next year’s output. 

Another plant sold under similar conditions by WAA is one 
at Richmond, California, which was bought by Standard Oil of 
California for $6.000.0C0. Each of the two cracking units in the 
refinery has a capacity of 14.500 bbl a dav but can attain 20,000 
bbl. The plant cost the government $21,215,000. 
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@ SUNRAY BUYS PLANT FROM WAA. Sale of an oil refinery 
in Duncan, Oklahoma, to the Sunray Oil Corporation for 
$5,100,000 has been approved by War Assets Administration. 
The refinery was built by the government at a cost of $15,150,- 
000 for the production of 100-octane aviation gasoline and was 
operated during the war by Associated Refineries, Inc., a group 
of eight independent concerns. Sunray will pay 25 per cent 
cash on closing the sale and the remainder in ten years. 

The plant consists of a two-stage catalytic cracking unit and 
HF alkylation and butane insomerization units. Included in the 
sale were 12 employe houses. Changes and additions necessary 
to make the plant a complete modern refinery will be made by 
Sunray at an estimated cost of $3,000,000. 


@ MONTANA TO HAVE NEW REFINERY. Completion of plans 
by Continental Oi] Company for construction of an oil refinery 
at Billings, Montana, to cost approximately $8,500,000, were 
announced by H. G. Osborn, vice president in charge of manu- 
facturing. Contract for construction of the plant, which will 
have a daily crude oil capacity of 7500 bbl, has been signed with 
the Jones and Laughlin Supply Company, Tulsa, Oklahoma. 
Construction work will start in the spring of 1948, although 
railroad sidings, temporary warehouses, and other essential 
buildings probably will be completed this year. 

The Billings refinery will process crude oil from Continental 
Oil Company’s Frannie, Elk Basin, South Elk Basin, and Cat 
Creek properties, where there is ample current production and 
reserves to assure continuous and long-range operation. Site 
for the new plant is a tract of about 100 acres at the southeast 
edge of Billings. In addition to the refinery, construction will 
include a tank farm with storage for approximately 700,000 
bbl of crude oil and refined products. Operation of the Billings 
plant upon completion will require a personnel of about 125, 
said Osborn. 

Completion of the Billings plant will increase to eight the 
number of refineries operated by Continental Oil Company. 
Others are located at Ponca City, Oklahoma; Lake Charles, 
Louisiana; Wichita Falls, Texas; Denver, Colorado; Glenrock, 
Wyoming, and Artesia and Farmington, New Mexico. 


@ NEW FACILITIES PLANNED AT TWO PLANTS. Bay 
Petroleum Corporation has called upon the engineers of Uni- 
versal Oi] Products Company to design and supervise the in- 
stallation of new facilities to increase the yield and improve the 
octane rating of the gasoline produced in the Bay refineries at 
Denver, Colorado, and McPherson, Kansas, as well as to pro- 
duce liquefied petroleum gas. 

A UOP thermal reforming unit and a catalytic polymeriza- 
tion unit are being installed at Denver, and a thermal reform- 
ing unit at McPherson. Each of the reforming units will be 
designed to raise the octane rating of 1000 bbl a day of low 
octane straight-run gasoline or naphtha. The facilities at Den- 
ver are being built by Bay’s own construction force. The work 
at McPherson is being dune by the Refinery Engineering Com. 
pany of Chicago. 


@ CONTRACT MADE FOR CHEMICALS. Stanolind Oil] and Gas 
Company announces that a contract has been made with U. S. 
Industrial Chemicals, Inc., for sale of the entire production of 
water-soluble oxygenated chemicals from the chemical separa- 
tion plants that Stanolind will construct to recover and refine 
the synthetic chemicals produced by two Synthol (Fischer- 
Tropsch) plants, one of which will be built by Stanolind and 
the other by Carthage Hydrocol, Inc. These chemicals, which 
are produced as co-products in the synthesis of gasoline from 
natural gas, comprise a diversified number of solvents such as 
ethyl and butyl alcohols, acids, and ketones, and several new 
products of great interest to the chemical industry. All of them 
will either be used by U. S. Industria] Chemicals, Inc., for 
further processing or sold by that company as such in conjunc- 
tion with its present products. 


@ HOUDRY BUYS WAA CATALYST PLANT. The modern 
catalyst-manufacturing plant at Paulsboro, New Jersey, oper- 
ated by Houdry Process Corporation since 1942, under lease 
with the government, has been purchased by the operator from 
War Assets Administration, acting as agent for Reconstruction 
Finance Corporation, it has been announced. The plant is a 
duplicate of the original Houdry plant, which manufactured the 
world’s first commercial cracking catalyst in 1940. 
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North end of Kern River oil field, where a high proportion of the wells in flooded areas were brought 
back on profitable production by pumping down water table with shaft-driven turbine pumps. 


Pumps dewater flooded oil zone 


By RICHARD SNEDDON, Pacific Coast Editor 


SomeETHING unique in what might al- 
most be termed “secondary recovery” is 
a dewatering project that has now been 
carried on with marked success for ap- 
proximately seven 
| EXCLUSIVE | years in the Kern 
River oil field, Cali- 
fornia. In effect, the purpose of this oper- 
ation has been to reduce the water level 
in the producing zone. partly by the ap- 
plication of appropriate remedial work. 
but mostly by the simple expedient of 
pumping water from the wells faster 
than it can accumulate. The story cover- 
ing operations from the first orderly 
attempt to determine sub-surface condi- 
tions, through the subsequent and suc- 
cessive steps leading to the restoration 
of the field, is a classic example of the 
virtue of cooperative study and the appli- 
cation of sound engineering to a problem 
in petroleum production economics. 
Ever since the discovery of the Kern 
River field in 1899, operators have had 
to contend with the encroachment of 


water in the producing zone. Prevailing 
techniques during the early life of the 
field were inadequate to cope with the 
apparently inexhaustible supply of fresh 
water contained in unconsolidated 
coarse-grained sands, lying both above 
and below the oil formation. Indeed, at 
the time, the importance of completely 
excluding the water was net altogether 
understood. Cable tools were used to 
drill up the field, and the soft crumbling 
strata encountered offered poor support 
for the landing of casing strings. Land- 
ing depths were, thus, a matter of de- 
cided uncertainty. 

Even had the significance of top-water 
shut-off been recognized, it would have 
been impossible to do anything about it, 
for the functions of drilling mud were 
still obscure, and the cementing of cas- 
ing strings was as yet unknown. Oilwell 
cementing did not become an industry 
practice for at least another decade. In 
consequence, wells were completed with- 
out shutting off the top-water, or were 
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drilled into the bottom-water stratum 
and unsatisfactorily plugged-back. The 
process of shutting off water was a some- 
what primitive process, involving the 
use of seed bags, rosin and beans, and 
sometimes packers of special composi- 
tion and special type. 

About 1909 an effort was made to ex- 
haust, or at least substantially reduce, 
the water production by the application 
of air lift. Compressors were installed, 
and some 90 wells were placed on air 
lift. These wells had been producing in 
general from 1200 to 4000 bbl of water 
a day, but after the change in method, 
showed a marked increase in the yield of 
oil. The increase failed to hold up, how- 
ever, and about 1915 the operators re- 
alized that some other means would have 
to be adopted to fight the menace of a 
steadily increasing water infiltration, a 
dropping oil yield, and prohibitive lift- 
ing costs. The compressor plants were 
promptly dismantled, and an active pro- 
gram of corrective work was begun. 
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This was turned over to certain of the 
oil geologists and petroleum engineers 
who were then just beginning to play an 
active and impressive part in the field 
operations of the industry. It was re- 
alized that before any specific correc- 
tive measures could be undertaken prop- 
erly, the entire field in all its aspects 
must first be submitted to an intense but 
comprehensive examination. This was 
done, somewhat along the following 
lines: 

1. A study was made of all existing 
well records. 

2. Joint conferences of implicated 
and interested field men were held to 
discuss relevant matters. 

3. Well sections were set up as ac- 
curately and completely as possible. 

4. Peg models of all wells were con- 
structed. 

5. Fluid levels were studied, together 
with the factors influencing them. 

6. Dye tests were made to determine 
continuity of certain formations. 

7. Water analyses were completed to 
permit essential correlations. 

This survey led to a campaign of cor- 
rective work in which 126 wells were 
ultimately worked upon to prevent water 
flooding of the oil zone. There were 19 
wells tested for water shut-off; 43 wells 
were subjected to bottom plugging jobs; 
in 35 wells top-water shut-offs were ac- 
complished successfully, and 29 wells 
were abandoned by mudding-off under 
pressure and cementing. The effect of 
these jobs was to reduce the monthly 
production of water from 4,665,000 bbl 
to 3,100,000 bbl, a reduction of 34 per 
cent. It was noted at the same time that 
the corrective work had a beneficial ef- 
fect on the rate of oil production decline. 
These conditions continued to prevail, 
with some improvement, until the gen- 
eral shutdown of the field in September, 
1925. 

True, all sources of water intrusion 
had not been eliminated, for the field 
continued to produce about 3,200,000 
bbl of water a month. The lowering of 
fluid levels in the restricted flooded 
area, however, and the continued im- 
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BOTTOM WATER WITH STATIC HEAD ABOVE TOP OF OIL MEASURES 


Kern River field geological dip section SW-NE through cent 


provement in oil yield, showed that the 
water flooding had been definitely re- 
duced and that the field was slowly be- 
ing dewatered. 

It might be pointed out that Kern 
River oil field is a monoclinal structure, 
dipping toward the southwest at an in- 
clination of about 342°. The oil is found 
in loose and unconsolidated, medium to 
coarse and gravelly sands, in the lower 
part of the Kern River series, which is 
of Pliocene age. These productive sands 
range in thickness from 50 to 450 ft, 
with intervening irregular blue clay 





Results prove project 


When the war appeared to be coming 
uncomfortably close to the United States 
in 1941, Tide Water Associated Oil Com- 
pany issued a call for a special effort 
to increase crude oil production to the 
limit. The Kern River oil field was looked 
upon as a remote possibility for further 
production, although prior tests had in- 
dicated that it was in a sad condition 
from the standpoint of water ficoding, 
and that something very unusual would 
have to be done if it were to be re- 
stored to an economical production 
basis. The project was turned over to 
George O. Suman, production super- 
intendent of the San Joaquin Valley 
district, and something unusual was 
done. Using shaft-driven turbines to 
pump large quantities of water from 
strategic wells, the water level was 
gradually reduced and a large propor- 
tion of the wells brought back on pro- 
duction. The following tabulation of re- 
sults by years on the Tide Water Asso- 
ciated properties in the field tells bet- 
ter than words what was actually accom- 
plished: 


Total net Daily Number of 

production, average, producing 
Year bbl bbl wells 
1939 169,407 931 146 
1940 413,997 1178 182 
1941 537,016 1466 258 
1942 898,016 2461 437 
1943 1,249,187 3422 563 
1944 1,536,477 4198 632 
1945 1,579,565 4328 661 
1946 1,558,568 4270 666 


At last report the production from 
these properties was still approximately 





at the rate of 1,500,000 bbi a year. 
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strata, depending on the location in the 
field. The wells range in depth from 250 
to 1250 ft. In the southwest and north- 
west parts of the field, the upper oil 
sands are not productive. The producing 
sands are, therefore, not as thick as 
they are in the center of the field. The 
Kern River series are fresh water beds 
and were formed as an alluvial fan de- 
posit by water issuing from the moun- 
tains east of the field. Below the Kern 
River series are marine beds of Miocene 
age. The oil sands of the Kern River 
series outcrop about 4% mile east of the 
field, and the Miocene beds are from 
that point exposed until they lap up on 
the granite about seven miles from the 
field. 

Prior to the shutdown in September, 
1925, there were 2062 producing wells 
in the field, with a total yield of 441,994 | 
bbl net oil a month, or 7 bbl per well 
per day. Water production, as already 
intimated, amounted to 3,200,000 bbl 
a month, or 51 bbl per well per day. 
The field was comprised of 6450 acres, 
of which 5450 were comparatively free 
from water. In the watered area of 1000 
acres, the static fluid level was about 100 
ft below sea level, which left 250 ft of 
fluid in the wells. This level was about 
midway in the oil measures. The top- 
water was normally 500 ft above the 
fluid level. 

While the field was shut down, from 
1925 to 1940, most of the wells in the 
watered area, and some in other parts 
of the field, were idle. During this period 
there were generally about 1100 wells 
shut in. The result of the inactivity was 
that by July, 1940, the fluid levels, due 
to water flooding, had risen from 200 to 
400 ft, and the water had so spread over 
the field that the 5450 comparatively 
water-free acres that existed in 1925 had 
now been reduced to 2075 acres. 

Beginning in 1940, the shut in wells 
were gradually put on production again, 
and the operators began a dewatering 
program that reached its peak in 1943. 
The fluid level had been lowered 150 ft 
at a rate of 7 ft per month by July, 1943. 
This result was obtained by doubling 
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the monthly water production rate of 
1925. 

There were 2003 wells producing 271,- 
318 bbl net oil and 6,361,295 bbl of 
water in July, 1943. This was an average 
of 4.4 bb] net oil and 103 bbl of water 
per day per well. The field contained 
2925 acres that were comparatively 
water-free as compared with 2075 acres 
in 1940, an increase of 850 acres. There 
had been a large reduction in the volume 
of produced water on this acreage dur- 
ing this period. 

Since 1943 the dewatering program 
has progressed very slowly, as well con- 
ditions have limited the number of wells 
still showing some improvement, but at 
a much slower rate of improvement. 

There are now 2237 active wells pro- 
ducing 291,660 bbl net oil and 5,005,098 
bbl of water per month. The water-free 
acreage has increased from 2925 acres 
to 3300 acres. 

The ultimate objective was to return 
the field to at least as favorable a pro- 
ductive condition as existed in 1925, 
taking into consideration normally ex- 
pected decline. This has not yet been 
accomplished as there are still 3150 
flooded acres as compared with 1000 
acres in 1925. 

Before reopening the wells in 1940, it 
was obvious that if the field was to be 
dewatered, it would be necessary to re- 
sort to extraordinary or unusual meth- 
ods. The well pumping equipment, sur- 
face and sub-surface, was so old and 
dilapidated that it could not be operated 
strenuously without costly and incon- 
venient failures, which would render its 
use economically unsound. The ideal 
approach seemed to be to produce great 
volumes of water at a few locations and 
operate the other wells within the eco- 
nomic capacity of their equipment. It 
was doubtful even so that the fluid level 
could be lowered at a permissible cost. 
It was possible that in some instances 
water strings might have corroded, al- 
lowing additional water invasion, for 
one such well had already been found. 

It was also realized that a very large 
volume of water would have to be pro- 
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duced in order merely to hold the rising 
fluid level in check, and that an even 
greater volume would be necessary to 
lower this level. Just what the actual 
quantities might be no one could say, 








but certainly they could be determined 
by actual measurement. The field has no 
gas pressure, so that a little water in the 
oil zone is not harmful. As a matter of 
fact, it probably aids the movement of 


George O. Suman, general superintendent of production, San Joaquin Valley dis- 
trict, Tide Water Associated Oil Company, stands beside Kern No. 7, the first well 
in which a shaft-driven turbine was used to reduce water level in Kern River field. 
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the oil from the formation into the hole 
and is, thus, beneficial. When water ex- 
ists in super-abundance, however, and 
stands at a high level in the hole, it 
tends to prevent the oil from entering the 
well. 

In considering the use of turbine 
pumps for dewatering operations, there 
were a number of important questions 
involved, viz: 

(1). Would such pumps raise water 
containing 0.25 to 0.5 per cent of 14 
\PI gravity oil? No record was avail- 
able of turbine pumps being used to lift 
heavy, viscous oil. 

(2). Would the sand produced with 
the oil and water cut out turbine pumps 
too rapidly? Such sand, coarse and 
sometimes coated with oil or tar, might 
have adverse effects on pump bowls and 
impellers. 

(3). Would the gas, although small 
in volume, cause gas-locking in such 
pumps? 

(4). Would casing sizes restrict op- 
erations to the use of pumps of inade- 
quate capacity? Due to casing sizes, it 
was necessary to have pump bowls less 
than 8 in. in diam. This increased the 
number of bowls required to lift the de- 
sired volume. 

(5). If shaft-driven turbine pumps 
were used would the required long shafts 


with their many bearings operate suc- 
cessfully? Straightness of hole and 
smoothness of operation would be ma- 
terial factors. 

When the first installation was made 
in 1940, it was sought to avoid the use 
of shafting by employing a submersible 
turbine. A 17-stage turbine was set at 
603 ft, and operated by a 30-hp motor. 
This pump produced 4250 bbl of water 
a day, containing about 40 bbl of heavy 
oil, but its performance was not too en- 
couraging because operating and static 
level differentials indicated that the well 
had a potential of about 100,000 bbl of 
water a day. This initial test was dis- 
continued, but not before it had been 
established that turbine pumps could 
handle high volumes of water, contain- 
ing some heavy oil and a little gas and 
sand. 

The first shaft-driven pump was in- 
stalled in March, 1941, a 36-stage tur- 
bine set at 700 ft and operated with a 
50-hp motor. This pump produced 7850 
bbl of fluid a day, with about 40 bbl of 
heavy oil, and presented a more encour- 
aging picture, drawing down the well 
fluid from static to operating level, a 
total of 46 ft. The installation gave sat- 
isfactory service for six months. A sec- 
ond shaft-driven pump, a 27-stage tur- 

~ bine, was set at 700 ft, and operated with 


a 75-hp motor. It produced 10,500 bbl 
a day, with about 45 bbl of heavy 
oil, and its draw-down from static to 
operating level was 50 ft. This pump 
operated satisfactorily for nine months 
before requiring repair service. 

These initial experiments indicated 
that shaft-driven turbine pumps are ef- 
fective equipment for this type of opera- 
tion, and consequently other installa- 
tions were made, until by July, 1943, 
there were eight in operation. They were 
producing a total of 47,515 bbl of water 
and 183 bbl of oil a day. Declining fluid 
potentials of wells with casing large 
enough for turbine equipment is reduc- 
ing the effectiveness of the dewatering 
program. There are now only five tur- 
bine pumps in operation producing 28,- 
175 bbl of water and 87 bbl of oil per 
day. 

The total cost per pump varied from 
$4000 to $6000, depending on the type 
of power available—gas or electricity. 
This cost includes the 6-in. column, 14%- 
in. shafting, 214-in. tubing to enclose 
shaft, bearings, etc. The first pumps 
were set much deeper than necessary at 
the time in order to test the adaptability 
of the shafting to the lower settings that 
would be required later. Some of the 
pumps are now set as low at 840 ft, and 
it should be remarked that as the fluid 


After passing through a cleaning plant, waste water from the field properties is discharged down 
a small ravine to the Kern River. About 1,500,000 bbl a day are handled through this manifold. 
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levels are lowered the capacity of the 
pumps is also decreased. 

In the earlier experiments small ca- 
pacity pumps were used to avoid so far 
as possible precipitating sand troubles. 
The old wells carried liners with large 
perforations—commonly, slots of ¥% in. 
by 1% in. or larger. Care thus had to be 
exercised not to pump in such volume 
and at such velocity as to cause large 
quantities of sand to enter the hole and 
cut out the pump, sand up the well, or 
both. It was found, however, by exami- 
nation of all pertinent conditions that 
from certain wells, volumes up to 11,000 
bbl a day could be lifted without experi- 
encing any sand trouble. In other wells, 
not so carefully selected, the pump 
quickly became inoperable because of 
sand intrusion, and the well itself be- 
came choked with sand as high as the 
bottom of the pump. 

There has been no reluctance to ex- 
periment with various turbine pump ma- 
terials and combinations, and much val- 
uable engineering data have been de- 
veloped. The efficacy of such items as 
cast-iron bowls, bronze bowls, cast-iron 
impellers, bronze impellers, enameled 
bowls, and enameled impellers, has been 
tested under the rigorous field condi- 
tions prevailing. It has been felt desir- 
able, however, to defer the question of 


type and design of bowls and impellers 
to the experience and judgment of the 
turbine manufacturers. 

The high capacity of the turbine 
pumps has definitely lowered the fluid 
level of the wells and substantially de- 
watered the field, and the results to date 
justify the continuance of this program 
as long as well conditions permit. As the 
water volume is reduced it will become 
increasingly difficult to operate the tur- 
bine pumps, however, the standard oil 
well pumps may have sufficient volume 
to take over the work when the turbine 
pumps can no longer be operated. 

It is to be remarked that while -the 
field was shut in, from 1925 to 1940, 
practically no maintenance work was 
done. By the time it was decided to dis- 
continue operation the well equipment 
was already old and worn and a further 
15 years of neglect tended largely to 
accelerate the disintegration. Several 
hundred derricks were razed by a severe 
windstorm in 1941, and other field fa- 
cilities suffered correspondingly. Power 
lines, oil gathering lines, and other pro- 
duction essentials were generally in very 
poor shape. 

At the present time 650 wells are 
operated without derricks, and well ser- 
vicing is done entirely with portable 
masts. Many of the old standard end 


Oil production in Kern River field. 


pumping installations have been re- 
placed by small steel pumping units. 
There are 200 of these now in use. Coin- 
cidentally, the original pumping jacks, 
jack posts, and other wooden facilities, 
have been replaced with second-hand 
steel tubular material, and consider- 
able alternations and repairs have been 
made to keep the field in continued op- 
eration at rational costs. This is espe- 
cially necessary because of the low oil 
production of the wells. 

During the period of restoration, us- 
ing the field records as far back as they 
were available, a separate study was 
made of each well to determine how it 
might be most satisfactorily operated. 
Wells have been pumped at the minimum 
speed necessary to bring the proper 
amount of fluid to the surface. Pump 
sizes have been changed from 3 in. to 
2% or even 2 in. in order to keep the 
load down to justifiable proportions. 
Thus by a reduction in power usage, and 
maintenance and repair charges, the en- 
tire project has been kept within eco- 
nomical limits. Such changes are made 
in more and more wells as the dewater- 
ing becomes increasingly effective and 
local fluid conditions permit. 

The average cost of placing a well on 
production has been about $900 for the 
surface work only, that is, repairs to 
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surface equipment or entirely new in- 
stallations. The cost of preliminary 
cleaning out work by field crews pre- 
paratory to putting wells on production- 
has been an additional heavy charge, but 
has not been considered a strictly re- 
habilitation item, because such work is 
a part of normal operation. Where rods 
and tubing are worn out, an additional 
outlay of $1000 a well is required for 
replacement with new material. 

Because of the once common practice 
of punching large holes in oil strings, 
poor sand conditions have prevailed, re- 
sulting in damaged oil strings with col- 
lapsed, parted, or ripped casing. The re- 
drilling, in such cases done with cable 
tools, has cost approximately $3200 a 
well on the average. In this connection, 
a novel procedure in cable-tool opera- 
tion has been instituted to eliminate the 
necessity of the large field machine per- 
forations. In such a drilling project when 
soft formations are encountered, it is 
customary to carry the casing during re- 
drilling; however, experiments in which 
shop perforated casing was carried have 
proved very successful and this proced- 
ure has since been used on many redrill 
jobs. As much as 400 ft of shop perfo- 
rated casing has been carried while re- 
drilling through the oil zone. Oil strings 
are landed with 120 mesh or smaller 
shop perforations, and wells so equip- 
ped show little tendency to sand up. 

Past experience indicates that cable 
tool jobs of this type cost less than would 
a similar operation using a rotary rig. 
The original advantage of rotary was 
that with it one could run in and land 
shop perforated pipe after the hole was 
drilled. With the new method that ad- 
vantage is completely dissipated, how- 
ever. In addition, with cable tools only 
a few hundred feet of mud need be car- 
ried in the hole, whereas with rotary the 
entire hole would be filled with mud, 
and the mud pressure on the formation 
substantially increased. 

It has been demonstrated that oil 
well pumps of the proper size with hard 
liners and plated plungers are giving 
three to six times the service given by 
soft iron or cup pumps. At the same time 
many pulling jobs are avoided and the 








Acreage data. 





Total number of acres in the field................ 6450 
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Turbine pumps—rates as of 1943. * 
(Tide Water Associated Oil Company) 








— Oil production, bbl 


Water production, bbl— 
Well Permonth Per day 


Per month Per day 








A 1085 35.0 155,000 5,C00 
B 1550 50.0 310,00 10,000 
C 930 30.0 170,500 5,500 
D 465 15.0 204,600 6,600 
E 405 13.1 155,000 5,000 
; 1012 32.6 169,393 *. 5,464 
G 147 4.7 174,458 5,628 
H 100 3.2 134,000 4,323 
Pes 

5694 183.7 1,472,951 47,515 











Active in the program of restoration were these Tide Water Associ- 
ated production aides, Ray Raley, production engineer; Bill Le 
Prohn, production foreman, and Maurice Williams, general foreman. 


production of the well more constantly 
maintained. This fully justifies the use 
of the better material. Where a smaller 
pump (less than the usual 3 in.) is suit- 
able, costs are reduced from 10 to 25 
per cent. 

Economies in power consumption have 
also been very effective, reductions in 
many cases being as high as 50 per 
cent, and in some extreme instances a 
drop from $40 a month to $5 has been 
accomplished. Pumps have been slowed 
down to as low as three strokes a min- 
ute, and many wells formerly operated 
at 26 to 30 strokes have been slowed 
down to 6 to 11 strokes a minute with 
highly satisfactory results. _ 

The lifting cost, as might be expected, 
varies greatly with well conditions, the 
determining factor being whether the 
well is comparatively free of water or is 
in the watered area. The lifting and col- 
lecting costs range from 10 to 65 cents 
a bbl and may run as high as $1.00 a 
bbl in a well that is expected to show 
improvement as the dewatering pro- 
ceeds. These costs include direct labor, 
material, and power, but do not include 
taxes, depletion, depreciaton, and over- 
head charges. The field is now being op- 
erated with approximately 25 per cent 
of the manpower required before the 
shutdown. This applies to all classes of 
labor. For example, at present wells are 
kept on production with only 25 per 
cent of the well crews formerly employ- 
ed, which in itself indicates the great 
improvement in existing methods of op- 
erational control. 

The rehabilitation of the Kern River 
oil field has up to the moment succeeded 
in increasing the production 153,000 bbl 
net oil per month, or 5100 bbl net oil per 
day. This is especially significant when 


it is realized that in the opinion of many 
experts the possibility of further pro- 
duction had been regarded as hopeless. 
With continued: dewatering, however, 
there may be even further lowering of 
fluid levels with coincidental additional 
benefits in the form of increased oil pro- 


duction. There are today in the field - 


2237 producing wells, with an average 
production of 291,660 bbl, and available 
data warrant the belief that at least 50 
more wells will be put back on produc- 
tion before the restoration process has 
had its maximum effect. 

The routine production schedule, in- 
cluding a system of maintenance and 
repair, has now been well established, 
and the accomplishments of the project 
have met the most optimistic expecta- 
tion. Out of it have come invaluable pro- 
duction data, a new understanding of 
sub-surface conditions and phenomena, 
and a wealth of engineering experience 
that must eventually be of great benefit 
to the industry. The entire operation has 
evolved a systematic process of dewater- 
ing that, with modification to environ- 
mental conditions, may be applicable in 
many other fields. 

In these days of excessive withdrawal 
and dwindling reserves, the conservation 
of available oil resources is a matter of 
even more than usual importance. The 
practical completion of this interesting 
adventure in production engineering 
with such successful results is just an- 
other example of the industry’s ability 
to solve technical and scientific prob- 
lems as they arise, and it may well be 
that the dewatering of flooded oil zones, 
by some adaptation of the process de- 
scribed, will yet play a significant part 
in the economics of petroleum produc- 
tion. Kk * 
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Application of the 
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Log-log plot to fractionation problems 


By FRANK C. FOWLER, School of Chemical Engineering, University of Oklahoma 


@ Introduction. Robinson and Gilli- 
land~ in their text on distillation men- 
tioned that a log-log plot of a McCabe- 
Thiele diagram would be helpful in 

solving fractiona- 
| EXCLUSIVE | tion problems in- 

volving low concen- 
tration ranges. On several occasions the 
writer has used such a plot and feels 
that it merits more discussion in the 
literature. 

Problems in which the log-log plot is 
useful include separation of H,S from 
hydrocarbons, dissolved water from hy- 
drocarbons, and HF from butane. In 
each of these problems, one is seeking 
to remove a component that is present 
in a very small percentage. A fair esti- 
mate of the separation can be made by 
regarding the system as a binary system 
and employing a McCabe-Thiele dia- 
gram. A large plot of the usual rec- 
tangular type must be so large that it 
is inconvenient to handle if the neces- 
sary accuracy is obtained. A log-log plot 
can cover a much larger low concentra- 
tion range than a rectangular plot and 
still be small enough to handle easily. 
@ Construction. Fig. 1 shows a log- 
log plot of the McCabe-Thiele diagram 
for solving a fractionation problem on 
the water-n-butane system. Notice that 
on such a plot the lower range of the 
equilibrium curve never meets the 45- 
deg line. The higher range of the equi- 
librium curve looks very much like one 
on the usual rectangular plot. When 
plotted on log-log paper the operating 
lines are no longer straight lines but 
form distinctive types of curves. The 
lower operating line curves downward 
and the upper line curves upward as 
they approach the 45-deg line. Plotting 
the operating line on log-log paper re- 
quires several points in contrast to the 
one point, y = x =Xp, and the slope 
L/V needed for rectangular paper. The 
additional points, however, can be de- 
termined easily from the usual equa- 
tions of the operating lines. Plates are 
numbered from top to bottom of column 
in the following discussion. 

Upper operating line: 

Lx Dx 
Yor =a te... (1) 
Where: 

D = mols of overhead product, 

L = mols of liquid from plate n in 
rectifying section, 

V = mols of vapor from plate n + 1 
in rectifying section, 

Xp = mol fraction of more volatile 

component in overhead prod- 
uct, 


x = 


Yne1 


Lower 


i 


mol fraction of more volatile 
component in liquid from plate 
n in rectifying section, and 
mol fraction of more volatile 
component in vapor from plate 
n-+ 1 in rectifying section. 
operating line: 

Lx Bxp, 


—aee hee. « « & 
7 ty (2) 





Where: 


B= 


Sa 


<i 
I 


xp = 


Xm—1 = 


Y - MOL FRACTION WATER IN VAPOR 
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mols of bottom product, 

mols of liquid from plate m—1 
in stripping section, 

mols of vapor from plate m in 
stripping section, 

mol fraction of more volatile 
component in bottom product, 
mol fraction of more volatile 
component in liquid from plate 
m—l1 in stripping section, and 


Ym = mol fraction of more volatile 
component in vapor from plate 
m in stripper section. 

Several values of y calculated for the 

corresponding values of x from equa- 
tions (1) and (2) should be sufficient 
to plot both operating lines. After the 
operating lines and equilibrium curve 
have been drawn on log-log paper, the 
number of theoretical plates are stepped 
off in the usual manner. 
@ Illustration. The following typical 
problem on fractionation of water from 
n-butane should illustrate the general 
method described. 

Problem. Determine the number of 
theoretical plates required to reduce the 
water content of n-butane to a mol frac- 
tion of 1 10°. The n-butane feed to 
the column is saturated with water at 
100 F. Assume the column will operate 
with a vapor load equal to 10 per cent 
of the feed to the column. 

Solution. If n-butane is saturated with 


FIG. 1. Log-log plot of McCabe-Thiele diagram. 





WATER - N-BUTANE 


10 10 


X - MOL FRACTION IN LIQUID 
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water at 100 F, it will contain 0.05 mol 
per cent water according to Sage et al?. 
As the composition of the n-butane leav- 
ing the bottom of the column must equal 
| >< 10* mol per cent, the amount of - 
water removed from the top of the col- 
umn will equal, for all practical pur- 
poses, the amount of water entering in 
the feed. Assume that the accumulator 
temperature is 100 F. With this informa- 
tion, the following material balance 
round the column can be determined. 

Basis: 100 mols of feed 

Mols of water in feed = Fxp = 100 
(0.0005) = 0.05 mol. 

Mols of water in bottoms = Bxp = 
99.95 (1 10~*) =0.00009995 mol. 

\ssuming constant vapor load through 
oiumn: 


V = V = 0.10 (100) = 10 mols. 
Reflux = V—D= 10—0.05=9.95 mols. 
\ material balance around the ac- 
cumulator yields: 
Vy, = Rxgp+Dxp. .... (3) 
Where: 
R = mols of reflux, 
Xp = mol fraction of more volatile 
component in reflux, and 
, = mol fraction of more volatile 
component in vapor from top 
plate. 
If the accumulator temperature is 
taken as 100F: 
Xp = 0.0005 
which is the saturated value* at 100 F. 
9.95 (0.0005) 0.05 (1.0) 
10 10 
0.0055. 
Certain assumptions are necessary be- 
1use complete data on the water-n-bu- 


Vi 


RELIEF VALVE COVERS 


tane system are not available. Constant 
relative volatility is assumed over the 
range of operating temperatures in the 
column (approximately 3 F). This yields 
the following equation for the equilib- 
rium curve: 

ax 


y oer * * (4) 
Where a = relative volatility constart. 
From data of Sage et al® the value of 

a was determined as 25.3 with water be- 
ing the more volatile component. The 
equilibrium curve determined by equa- 
tion (4) appears in Fig. 1. Both the 
equilibrium curve and upper operating 
line have been dashed above a liquid 
composition of 0.1 mol per cent since 
two liquid phases would be present and 
the McCabe-Thiele diagram would not 
apply in this region. 

Stepping off the theoretical plates in 
Fig. 1 shows that less than one theo- 
retical plate is necessary to rectify the 
overhead vapors to 0.55 mol per cent 
water. Seven theoretical plates are nec- 
essary in the stripping section to reduce 
the water content to 1 < 10* mol per 
cent water. Therefore, the feed to the 
column should enter the top plate. 


Notice that the column is unusual in 
some respects. Essentially, it is a strip- 
per with the overhead vapors totally 
condensed and returned as reflux. When 
considering the major component, n-bu- 
tane, the column appears to be operat- 
ing at total reflux. The high purity of 
the overhead product is not obtained 
by rectification but by the phase separa- 
tion taking place in the accumulator. 

Plate efficiencies for separation of 
water and n-hexane have been reported 
by Gester’ as varying between 4 and 


71% per cent. These low efficiencies have 
been attributed to the high relative vola- 
tility of the components undergoing sep- 
aration. 

NOMENCLATURE 


mols of bottom product, 

mols of overhead product, 
mols of liquid from plate n in 
rectifying section, 


I 


row 
| 


I 


L = mols of liquid from plate m—1 
in stripping section, 

R = mols of reflux, 

V = mols of vapor from plate n-+-1 
in rectifying section, 


<| 
| 


mols of vapor: from plate m in 
stripping section, 

Xp — mol fraction of more volatile 
component in bottom product, 


x; — mol fraction of more volatile 
component in overhead prod- 
uct, 

x, — mol fraction of more volatile 


component in liquid from plate 
n in rectifying section, 

Xm-41 — mol fraction of more volatile 
component in liquid from plate 
m—-1 in stripping section, 

y,, — mol fraction of more volatile 

component in vapor from plate 
m in stripper section, 

Yu, — mol fraction of more volatile 
component in vapor from plate 
n+-1 in rectifying section, 

a = relative volatility constant. 
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Truerne are several types of pipe line relief valves on the 
market that allow oil vented from an over-burdened line 
to be sprayed into the air with little regard to what lies in 
its path. 


Pictured here is one method of how one pipe line com- 
pany has greatly reduced the clean-up period following 
the venting of one of these valves. 


Five-gallon paint cans left over from a spring clean-up 
campaign were bolted to the flange circle of the relief 
valve and a slit cut to allow the weight arm to protrude 
without any interference. A 14-in. collar was welded to 
the side at the bottom edge and connections made to drain 
the overflow oil to waste pit. 


\ll but four ears have been removed from the cover 
to give a light friction fit and thus allow ready removal 
for inspection. 


When painted the same color as the rest of the piping, 
the assembly presents a neat and efficient appearance as 
well as being useful. 


(he pump station operator on duty when these relief 
valves “blow” knows that while he is looking for the 
cause of the excess pressure the vented oil is being car- 
ried off to the waste pit rather than spattered on property 
and equipment that he will have to clean. 
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How to make 


trucking 


operations pay 


By RUSH SWOAPE* 


and ROBERT J. GREEN 


Tue only profitable cargo a truck can 
carry is a pay-load. Most of our pay 
loads are obtained by serving operators 
and contractors in the oil fields near 

Bakersfield. Our 
| EXCLUSIVE. | trucks haul drilling 

supplies, pumping 
equipment, and heavy derrick parts. It 
might be supposed that we balance our 
monthly tonnage reports with cash in 
the bank. It is not, however, so simple 
as that. 

A successful trucking contractor must 
be ready to serve his customers 24 hr a 
day. Good trucks alone can’t do that, im- 
portant as they are. A personal interest 
in his customers is an absolute necessity, 
but even that is not enough. Excellent 
truck drivers are indispensable, but they 
too have to depend on the load to justify 
their wages. 

What factor, then, governs the pay 
load? 


The loading of the pay cargo is an im- 
portant problem. This is admittedly fun- 
damental, but modern trucking is a busi- 
ness where the loading counts, or should 
count, for as much as the actual haul. 
The loading problem is overlooked too 
often and emphasis placed on the trip. 
Empty or partially loaded trucks seldom 
make profits or good friends, even 
though the trucks are on a rental basis. 


Our company has improved its load- 


*Owner-manager, Swoape Trucking Service, 
Bakersfield, California. 





A drag line digs a slush pit in a short time on a steep 
hillside drilling site in California. Note the hopper and 
conveyor for removing the earth from the edge of pit. 


ing service by purchasing two new 20- 
ton mobile cranes. Taney can go wher- 
ever we send a truck, and be there in 
time to load or unload cargo. A few 
years ago, when trucks had to wait for a 
rented crane, it was not always that easy. 
Delays were common, and it was almost 
impossible to operate on a contract basis. 
Our operators seldom arrived or depart- 
ed on schedule. Such delays are negligi- 
ble since we purchased our own cranes. 
@ Mobile cranes perform many other 
jobs. Strangely enough, our cranes have 
opened up profitable new business. The 
same truck crane that is used to unload 
trucks and trailers carrying oil field 
equipment can remain to dig a sump or 
suction pit. There may be many small 
earthmoving jobs in connection with an 
oil field job. n 

Our cranes are seldom idle between 
trucking jobs. We dig cellars on housing 
projects on a rental, contract, or hourly 
basis. The cranes frequently handle steel 
for some of the local fabricating plants. 
They can perform many types of heavy 
duty lifting. When orders arrive to load 
a truck, our cranes are often as close to 
the job as our trucks. 


Purchase of the cranes themselves was 


not governed initially by the motive of 
profit so much as the hope of supplying 
better service to our customers. Less de- 
lay for our trucks automatically meant 
more profit. When we first started in the 
trucking business 12 years ago, hauling 
was all we expected to do. The customer 
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either supplied a crane, or he paid for 
renting one. A few years ago it appeared 
that oil field companies might appreciate 
being relieved of the burden of supply- 
ing a crane. . 

Our experience shows they did appre- 
ciate it. 

This led to another branch of the con- 
tracting business: Small job contracting 
in the oil fields. We began to load, haul, 
unload and set up machinery. When our 
men finished a job, it was in position to 
operate. 


The first of two cranes* now operat- 
ing was delivered in 1945. It was of the 
crawler mounted type, but we arranged 
with a truck factoryt+ in Seattle for a 
custom made truck with a frame heavy 
enough to handle the new crane. On rea- 
sonably solid ground, the crane could 
pick up 19 tons over the end on a high 
boom without an outrigger. About six 
similarly built truck cranes have ap- 
peared the past year near Bakersfield. 


Our first truck-crane is now 18 months 
old. It has worked an average of 10 hr 
a day, seven days a week, with no re- 
pairs except routine engine adjustments. 
It has not been deemed necessary to add 
extra strength to the crane boom, al- 
though we handle regularly some 20- 
ton loads. 


We have, however, equipped the cranes 
with preformed plow steel wire line and, 


*Bucyrus-Erie 22-B. 
+Kenworth. 


59 








Rush Swoape inspects a heavy truckload of oil field machinery 
loaded by a truck crane. This kind of careful inspection of 
lashings, etc. helps to prevent trucks from having a breakdown 


on a highway or enroute to a job. 


for only about 15 per cent of the cost of 
1 line change, we get about 35 per cent 
more service life and, we believe, a better 
line for all our operations. 

Preformed wire line takes our heavy 
lifts, many of which border on an over- 
load, without crushing on the drum or 
twisting the groove metal out of our 
boom point sheaves. It also performs 
well on our clamshell closing work. When 
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The truck-mounted crane is shown here picking 
up a steel truss for extending a steel fabricating 
factory in Bakersfield. Quick changeover to 


clamshell rigging for the dirt work is possible. 


it wears out, our men find it easy to strip 
off and replace. 

@ Lines and sheaves rigged for quick 
changing. We have welded two cleats to 
the base of our crane booms to carry a 
two-way sheave for heavy lifting in tran- 
sit. A wire line sling, from hook to cleat, 
holds this line under a slight strain. By 
using the drag drum for a two-part line, 
both machines have two hoist lines; one 


Swoape stands for 
the camera in the 
shadow of one of his 
big hauling trucks. 


single part, one two part. If dragline 
work is necessary, the changeover may 
be made in less than an hour. Rapid up 
and down boom movement, made pos- 
sible by wire line instead of worm gear 
control, detracts very little from the ef- 
ficiency of the cranes when they operate 
a clamshell. A “live” boom is a necessity 
for a crane. 


One machine has a 60-ft boom. It can 
reach some of the highest towers in this 
area and, when necessary, it can use a 
clamshell or dragline bucket to excavate 
a deep hole for submerged tanks. 


Good will and repeat orders for equip- 
ment are, we believe, the result of a 
policy of service. If a machine is out on 
a rental basis, we drive out to the job to 
urge top performance from its operator. 
Both the writer and George Chaplin, 
general superintendent, make personal 
field tours each day. If a machine is 
digging earth, no matter how small the 
job, we judge it by the size of the exca- 
vated dirt pile, not by the number of 
rental hours. 

When a crane moves dirt on a cu yd 
price basis, crane efficiency makes little 
difference to the customer. When a crane 
is on a rental basis, however, its per- 
formance and efficiency can well mean 
the difference between good or bad pub- 
lic relations. Our cranes can move 50 
cu yd an hr when they use a 5-cu yd 
dragline bucket. Clamshells move about 
25 per cent less dirt per hr. 

Small jobs, such as cellar excavation 
for housing additions, are often sand- 
wiched between bigger jobs. On'the way 
back to our yard from a big job, a clam- 
shell may stop to dig a basement in a 
few hours. 

All outside crane activity must wait, 
however, until the pay loads are handled 
for the truck fleet. No trucking contrac- 
tor can long exist unless the trucks are 
taken care of first. Kk * 
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Coating and wrapping El Paso Natural Gas Company’s section of West Texas-California 
line. Holiday detector is being run immediately behind coating and wrapping machine. 


First pipe line to West Coast 


By FRANK H. LOVE, Managing Editor 


BBy November a partial load of natural 
gas will be going through E] Paso Natu- 
ral Gas Company’s much publicized 
West Texas-California 26-in. line. The 

project is not ex- 
| EXCLUSIVE | pected to be entirely 

completed by that 
time, but the section of new line from 
Deming, New Mexico, to the Colorado 
River at Blythe, California, and sufficient 
26-in. line east of Deming, will be tied-in 
to the company’s existing line as soon as 
completed, to make possible deliveries 
from Deming to Blythe, California, by 
that date. Soon thereafter, the 175,000,- 
000 cu ft a day load, which will be the 
line’s capacity the first year, will be 
attained. Ultimate capacity of the 1200- 
mile line, being built from West Texas 
to Blythe by El Paso Natural and from 
that point to the Los Angeles area by 


A part of the backfilling operation 
is performed with bulldozers. 
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Three of five Cooper-Bessemer GMV's 
being installed at the new Jal No. 1 
compressor station. These three are 8 
cylinder, 800 hp units, each driving 4 


compressor cylinders. 


Compressors 


Washington Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash. ‘© 
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Map shows installed 
and proposed Cooper- 
Bessemer horsepower 








() HE El Paso Natural Gas Company has 
already had seven years of excellent 

experience with GMV angle compressors. 

~ Here's one of the reasons why reliable, effi- 


cient GMV's will supply such a big part of 
the compressor horsepower on this new 


Texas to California line. 


Favorable experience is one thing. But look- 
ing to the future, GMV’s also offer all that 
is modern and then some: compactness, low 


housing and installation cost, ideal adapta- 
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KEYSTONE 


melee) 
GMV HP 


bility to automatic control, interchangeabil- 
ity of precision parts, ruggedness, long life 
and freedom from maintenance headaches. 
Taken together, these and other proven 
advantages add up to low cost compressor 
service at its finest. 


Today there are three Cooper-Bessemer V- 
angle types: the GMX from 200 to 400 hp. 
the GMV from 400 to 1000 hp, and the GMW 
from 1200 to 2400 hp. So whatever your 
compressor requirements may be, check 
with Cooper-Bessemer! 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


Wash. ‘ouston, Dallas, Greggton, Pampa and Odessa, Texas 
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~ Tulsa Shreveport St. Louis 


Los Angeles 
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Above—Making the ditch. 


Center—Showing the manner in which 
slack loops are suspended. 


Below—Backhoes are used to remove 
rock from ditch after blasting. 


Southern California Gas Company and 
Southern Counties Gas Company, will 
be 305,000,000 cu ft a day. This volume 
is expected to be attained by the end 
of 1948. 

Principal source of supply will be gas 
produced with oil in the Permian Basin 
area. Approximately 75 per cent of the 
gas will come from such wells, the re- 
maining 25 per cent from gas wells in 
the Panhandle and Hugoton fields. The 
conservation of this large volume of gas, 
now being wasted in the Permian Basin 
area, was an important consideration in 
the granting of a certificate for construc- 
tion of the line by the Federal Power 
Commission. A second factor was the 
developing shortage of local natural gas 
supply for some 314 million persons in 
outhern California. 

FPC authorized El Paso Natural Gas 
Company to construct 737 miles of 26-in. 
pipe line from Eunice, Lea County, New 
Mexico, to the California-Arizona state 
line at Blythe, California; a 251-mile 
24-in. line from Dumas, Texas, to Eu- 
nice; six main line compressor stations 
and seven field compressor stations, hav- 
ing a total of 131,800 hp; five lateral 
lines, and gas purification and dehydra- 
tion plants. 

Southern California Gas Company and 
Southern Counties Gas Company were 
authorized to lay a 214-mile 30-in. pipe 
line from the California-Arizona border 
to Santa Fe Springs, California, and a 
number of lateral lines. In the final stage 
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Lasting pipe .. . holding it in position for 
welding . . . carrying and lowering it into the 
trench . all these essential steps can be 
speeded through the use of Oliver “Cletrac” 
crawler tractors. 


The exclusive design of Oliver “‘Cletrac’’ trac- 
tors makes them ideally suited for pipe line 
work. Tractor frames are designed so that 
side-mounted equipment, such as side booms, 
do not impose unequal strains on the frames, 
gears, or shafting. Loads are balanced to 
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R-Cletrac 





assure greater safety and maximum traction. 


Oliver “‘Cletrac’s’’ patented steering, with 
power never completely disconnected from either 
track, offers greater load-handling ability. One 
track can be speeded up—the other slowed down 
to compensate for the side drag of a side boom 
load. The tractor travels a straight line without 
skidding or sideslipping. 


For all the facts on this husky tractor, write 
The OLIVER Corporation - Industrial Division, 
19300 Euclid Avenue, Cleveland 17, Ohio. 


‘ 


THE 


OLIVER 


ie] i fel -7 Sale), | 


65 








Lining-up pipe for tackwelding on 
section of line laid through 
Arizona desert area. 


Coating pipe near Buckeye, Arizona. 
fhe temperature sometimes reaches 
130 F in this area. 
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of construction a 10,000-hp compressor 


‘station will be built at Blythe. 


The El Paso Natural Gas Company’s 
portion of the project is being con- 
structed by the gas company’s own crews 
and by Midwestern Constructors, Inc.., 
contractor. The contractor is laying 236 
miles from a point ten miles west of 
Tucson, Arizona, to Blythe. El Paso Nat- 
ural is laying the rest of the line and 
building the compressor stations, purifi- 


cation-dehydration plants, and other fa- 
cilities. Inasmuch as a separate article 
in this issue describes the work on the 
214-mile California section of the proj- 
ect, this article will be concerned only 
with that part pertaining to El Paso 
Natural Gas Company. 

In laying the 26-in. line from Eunice, 
New Mexico, to Blythe, California, for- 
midable obstacles of terrain and weather 
have been and are being coped with suc- 
cessfully. The mountains of New Mexico 
and West Texas and the burning sands 
and suffocating temperatures of Arizona 
present their particular problems. 

El] Paso Natural, which has operated 
for many years in the area through which 
the new line runs, is well equipped from 
the standpoint of experience and organ- 
ization to construct a line in a section of 
the country where special knowledge of 
the problems involved is an essential 
asset. To increase the efficiency of its 
organization, the company purchased 
$1,400,000 worth of new construction 
equipment before this job was begun. 

El Paso Natural is using three spreads 
and two plant construction crews. C. C. 
Selly is superintendent for the plant 
construction department. The No. 1 
spread, or field spread, is laying 110 
miles from Eunice to the Guadalupe 
Mountains. This spread has completed 
the laying of some 180 miles of gather- 
ing lines. Jack Smith is superintendent. 
The No. 2 spread has the section from 
the Guadalupe Mountains, which is be- 
tween E] Paso and Carlsbad, to a point 
18 miles east of Deming, New Mexico. 
This section is 193 miles long. G. George 
is superintendent. The No. 3 spread has 
the 201-mile section from this point to 
approximately 10 miles west of Tucson, 
Arizona. The superintendent is R. W. 





THE PETROLEUM ENGINEER, September, 1947 





icle 
the 
roj- 
nly 


] 
aso 


ice, 
for- 
her 
uc- 
ico 
nds 


ma 





a TROUBLE FREE 





ted 
ich 
om 


an- ANOTHER \ 


of 
f 1cA 

ial ‘ ECONOM 

its € 

ed 


jon _— 


nstev GiviIns 


L PERFORMANC; 


m the 


ids d rock fro 


pe 
ed 
er- 
nt. 
ym 
ye- 


int 


ge 
as 


mn, 





3 
: 
- 


INDIANAPOLIS 6, INDIANA 





iia 


% 


7 THE PETROLEUM ENGINEER, September, 1947 67 











\ total of four beads are run, the tackweld and three passes by the firing line welders shown here. 
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Harris. As mentioned, the contractor’s 
spread is laying 236 miles from west of 
Tucson to Blythe, California. This work 
is in charge of M. T. Wilhite, super- 
intendent. In addition, E] Paso Natural 
has a short spread (Spread No. 5) in 
charge of E. W. Woody, which is used 
to lay pipe ahead of the regular spreads 
in such bad spots as canyons, mountain 
passes, etc. 

Perhaps the most difficult single job 
connected with the laying of the line was 
performed by this crew in coming down 
the rimrock at a point near Guadalupe 
Peak between El Paso and Carlsbad. 
The escarpment face is 1200 ft and the 
average angle 45 degrees. To lay pipe 
down this escarpment it was necessary 
to let all equipment down from the top Because of the 
of the rimrock. A portable pulling unit extreme heat 
was mounted on top of the rimrock and lowering-in is 
backhoes, welding machines, tractors, 
bulldozers, etc., were held by cables 
while operating along the face of the 
escarpment. Beginning at the bottom the 


done begin- 
ning at 2:30 
or 3:00 a.m. 
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One of the men on the line is using a two-way radio- 





telephone, which plays an important part in the work. 


pipe was laid upward so that it would 
always be in compression. The ditch was 
measured, bends made, the pipe double- 
jointed, coated and wrapped on top of 
the rimrock before being lowered. The 
pulling unit employed is the same type 
as that used in pulling tubing in oil 
wells. It was anchored with deadmen 
and a double cable was used to hold the 
equipment. Because of the steep angle, 
welding machines had to be blocked up 
to prevent them from burning out rods. 
@ Line pipe. On the main 26-in. line 
longitudinally welded and seamless 
pipe are used. On the discharge side of 
the compressor stations, for a distance of 
50 miles, the pipe has a wall thickness 
of 0.291 and 0.303 in. For a distance of 
50 miles on the suction side, stations 
being spaced 100 miles apart, pipe hav- 


ing a wall thickness of 0.281 in. is used.. 


Pipe in highway and railroad crossings 
has a 4-in. wall, and, incidentally, all 
such crossing are cased. For pipe line 


suspension bridges the pipe has a wall 
thickness of 0.375 in. 


@ Stringing. Especially difficult 


stringing has been encountered in the 
desert in the section between Tucson and 
Blythe. Lack of roads and the extreme 
heat, which at times reaches 130 F, are 
formidable enemies. Midwestern Con- 
structors, Inc. found it necessary to dis- 
pose of its conventional mobile equip- 
ment and obtain four and six-wheel drive 
equipment; otherwise, it would have 
heen impossible to operate in the deep 


sand. Half-tracks Are utilized to pull in 
the stringing trucks to the right-of-way. 
@ Ditching. Due to the rocky nature 
of much of the terrain, more than 
the usual amount of blasting has been 
required to make ditch. This is the case 
particularly on the east end of the line. 


Through the desert, of course, this con- 
dition does not exist to so great an ex- 
tent, although in some spots even here 
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rocky areas are near enough to the sur- 
face to make blasting necessary. 

A feature of the blasting work is the 
use of wagon drills for making the shot 
holes. These are standard drills in min- 
ing operations, but their use is rare in 
pipelining. This heavy equipment pro- 
vides its own power and is faster than 
the conventional hand drill. The amount 
of blasting required on this job indicated 
their use. : 

After blasting, 34-yd backhoes are 
used to remove rock from the ditch. In 
areas where the soil is of a nature to 


cause caving, the lowering-in gang is 
equipped with a 1-yd clamshell with 
which to clean out the ditch. 

In rocky areas on the eastern end 
of the line, laid by El Paso Natural, two 
ditching machines are employed for the 
most part, a Model 48 and a Model 12. 
The smaller model acts as a lead ma- 
chine, making a shallow trench, the 
Model 48 following and cutting the ditch 
to the required depth. Specifications are 
for a 24-in. cover in rock, 30 in. in range- 
land and desert areas, and from 54 to 66 
in. in irrigated sections. 


@ Welding. For purposes of electric 
welding the pipe joints, 200 and 300-amp 
welding machines are employed. Four 
beads are being run, including the 
stringer bead. “Fleetweld” 5, 85 and 100 
electrodes are used. The stringer bead 
and the first pass are made with 5/32-in. 
electrodes, the third and final passes 
with 3/16-in. 

El Paso Natural, for each spread, uses 
three welders to make the stringer beads. 
These men alternate, two working simul- 
taneously, the third acting as relief. On 
the firing line are ten welders, who make 
the finishing welds. Two utility welders 
complete a welding crew. The contrac- 
tor’s spread is employing 20 welders, 
four for the stringer beads, 14 finishing 
welders, and two utility welders. 

Line-up of the pipe is by means of 
two tractors equipped with sidebooms 
and winches, with an inside mechanical 
line-up clamp used to assure perfect 
alignment of the pipe ends before the 
stringer bead is run. The pipe is being 
laid in 4000-ft sections. 

@ Coating, lowering, and backfilling. 
Coal tar enamel is being applied to a 
thickness of 3/32 in. The wrapper con- 
sists of asbestos felt and fiberglas. Coat- 


Stringing pipe along one of the better areas. Sand is so deep 
in some sections that trucks have to be pulled in by half-tracks. 
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One of the most difficult opera- pe 
tions was laying the pipe down <i 
the west side of Guadalupe Pass. ne 
a 
is 
ing and lowering-in both are being done va 
beginning at 2:30 or 3:00 a.m. because at 
of the heat. Primer paint can be applied @ 
that early in the morning as the climate el 
is dry and there is no dew on the pipe. » 
\s the pipe is lowered-in a slack loop is C 
left up every 800 ft, the rest of the pipe el 
being backfilled. The slack loops are di 
lowered-in and backfilled the following b 
morning. T 
Slack loops are suspended by a spe- b 
cial type of equipment, used instead of A 
skids to support the pipe. The support, R 
shown in one of the accompanying pho- \ 
tographs, is made of a section of 6-in. c 
pipe cribbed up on each end. From this s 
the line pipe is suspended by means of n 
1 belt. To make transporting the equip- n 
ment easy, a steel eye is welded to the , 
topside of the cross pipe. This manner I 
of suspending the slack loops has been s 
found to prevent damage to coating and 
wrapper. t 
Through rocky areas the ditch is pad- ; 
led with soil, which is also used to cover 
the pipe before backfilling. | 


@ Mainline valves installations. Every 
eight miles 24-in. plug valves having 26- 
in. welding ends are set. Approximately 
half of these valves are equipped with 
automatic closing devices. At such loca- 
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Midwestern stringer bead welders protected by special portable shelters on 
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tions risers with blind flanges at the top 
are installed on each side of the 24-in. 
valve. A cross line above ground con- 
nects the two risers and in each riser is 
a 10-in. blowoff valve. This arrangement 
is used to equalize the line. The 24-in. 
valves are buried, but first are coated 
and wrapped. 

@ Pipe line suspension bridges. Kivy- 
ers crossed by the line are the Canadian, 
Pecos, Rio Grande, San Pedro, Gila, and 
Colorado. Suspension bridges are being 
erected across these rivers. The Cana- 
dian River is being crossed with a 1200-ft 
bridge at a point near Amarillo, Texas. 
The Pecos River bridge, south of Carls- 
bad, New Mexico, is a 480-ft installation. 
A 250-ft truss is being erected across the 
Rio Grande River near Berino, New 
Mexico. The San Pedro River is being 
crossed with a 1020-ft bridge near Ben- 
son, Arizona. The Gila River crossing 
near Dixie, Arizona, consists of a 1080-ft 
main span and two 540-ft end spans. 
Near Blythe, California, the Colorado 
River is crossed with a 1020-ft suspen- 
sion bridge. 

Details of design and construction of 

these bridges are contained in another 
article in this issue, written by Gordon 
R. Lunt, Manager, Bridge Department, 
Pittsburgh-Des Moines. Steel Company. 
@ Gathering lines. The field gathering 
system consists of 31 miles of 14-in. pipe 
from the Eunice station to the Fullerton 
field; 33 miles of 16-in. pipe from the 
Jal No. 1 plant to the Keystone and TXL- 
Wheeler fields, and 46 miles of 14-in. 
pipe from the Jal No. 1 plant to the 
Pecos River where it joins the 26-in. line 
from the Eunice plant. In addition to the 
above there are some 70 miles of small 
diameter well lines and laterals. 
@ Use of radiotelephone equipment. 
Two-way FM radiotelephone equip- 
ment is being employed to excellent 
advantage in the construction of the line. 
Mobile units installed in trucks and field 
cars make it possible for the men in the 
field to be in constant touch with their 
field office and with each other. As a con- 
sequence, breakdown of equipment can 
be reported immediately, and therefore 
repaired much sooner than otherwise 
would be possible. Superintendents, 
foremen, inspectors, and office personnel 
can always contact each other within a 
few minutes’ time whenever the occasion 
arises, resulting in greater effici:ncy. 

On the El Paso Natural project there 
are 46 mobile units mounted in trucks 
and cars that operate in conjunction with 
four portable “fixed” 50-watt FM sta- 
tions erected at division headquarters 
for the various spreads. The equipment 
operates on the very high frequency of 
39,540 kilocycles. 

The microphone used on the radiotel- 
ephone is identical with that used for 
conventional telephone communication. 
To transmit, a button on the center of 
the handle is pressed. When the micro- 
phone button is released the unit is au- 
tomatically switched to the receiving por- 
tion. The operator of the mobile unit can 
then receive the voice of the dispatcher 
or the operator of another mobile unit, 
depending on whom was called. 


El Paso Natural’s two-way radiotele- 
phone system is under the supervision of 
L. G. Wainman, electrical supervisor. 
and was installed by Lawrence I. Duthie 
with the help of two assistants. 

Mobile unit operators hold restricted 
radiotelephone operator permits, which 
no longer require written tests. First and 
second class licenses are held by oper- 
ators of the portable stations, and be- 
cause of their technical qualifications 
these men are able to maintain their own 
equipment. 

@ Cathodic protection. The history of 
El Paso Natural’s existing line, which 
largely parallels the new line, makes 
known to a fairly accurate degree what 
the problems of corrosion will be on the 


latter. It is the intention, therefore, to 
install cathodic protection after the new 
line has been in operation about a year. 
This will allow time for the ditch to 
settle and other factors to attain a nor 
mal basis. 


@ Contractors. As has been noted, Mid- 
western Constructors, Inc. is laying 236 
miles of the line. The pipe line suspen- 
sion bridges are being constructed by 
Pittsburgh-Des Moines Stee] Company 
with Wilder Kenan acting as design con- 
sultant. Parkhill Truck Company is do- 
ing the stringing. Stone and Webster 
Engineering Corporation is serving as 
inspector both for the pipe line and com- 
pressor stations. H. F. Anthony is chief 
inspector for this firm. Kk * 
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Long-Range Efficiency 
is PARKHILL‘'S CONTRIBUTION 


TO THE 


EL PASO NATURAL GAS LINE 





Stringing the pipe for the famous El Paso line—stretching 740 miles 
through sparsely populated desert and mountain terrain from Eunice 
and Jal, New Mexico, to Blythe, California—the longest pipe-string- 
ing job ever handled by one company in the history of the oil industry 
—and Parkhill is handling the entire job! 


Such long-range effectiveness comes only after years of field-proven 
experience in handling all types of jobs under all operating conditions. 


Let Parkhill experience, equipment, service and skilled personnel 
expedite the completion of your next line. 


ESTABLISHED 1920 


PARKHILL TRUCK COMPANY 


TULSA, OKLAHOMA 


PHONE 4-6159 
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Air view of 30-in. pipe line in the Chino Hills, which represented the roughest 
territory traversed by the California portion of the Texas-California pipe line. 


California section nears completion 


By RICHARD SNEDDON, Pacific Coast Editor 


As this article is being written, word 
comes that the Biggest Inch will be 
delivering its maximum daily capacity 
of 305,000,000 cu ft of gas from the 

Permian Basin and 
| EXCLUSIVE | Texas Panhandle 

areas to California 
three years ahead of the originally sched- 
uled date. It has just been announced 
that such a proposal, tendered jointly to 
the California Utilities Commission by 
the Southern California Gas Company, 
Southern Counties Gas Company, and 
Pacific Gas and Electric Company, has 
been approved by the commission, and 
teps are already being taken to rush 
the remainder of the line, compressor 
tations, and other attendant facilities 
» completion. 


lhe purpose of the speed-up is to sup- 
ply additional gas to northern California. 
where a serious shortage is said to be 
threatening. By bringing the line up to 
its capacity in 1949 instead of 1952, the 
Southern California companies will be 
able to release from 50,000,000 to 100.- 
000,000 cu ft of gas a day for northern 
consumption. The plan is for the South- 
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ern California companies to turn over 
their San Joaquin Valley receipts up to 
100,000,000 cu ft daily to the Pacific Gas 
and Electric Company, and in its place 
to receive the entire influx from the 
Texas pipe line for use in the south. 
Meantime, P. G. & E. is planning to 
build an out-of-state line to northern 
California, and the present arrangement 
is to remain in effect until this company 
can procure additional supplies from 
other sources. 


At the present rate of progress on the 
California section of the big gas line, 
that is, from the Colorado River near 
Blythe to Santa: Fe Springs, it is ex- 
pected that the last weld, joining sep- 
arate spreads worked by two different 
crews, will take place and the line at this 
end will be finished ready to tie-in to 
the eastern section on or before Septem- 
ber 15, 1947. Back as early as June 11. 
the last length of pipe for the 214 miles 
of the California stretch slid off the pro- 
duction line at the Consolidated Steel 
plant in Los Angeles, and shortly there- 
after was coated, wrapped, and in the 
field ready for the installation crews. It 


thus took about ten months to fabricate 
the entire order of 30-in. for the west 
end, after which the plant was immedi- 
ately turned to the manufacture of 100 
miles of 26-in. pipe for the eastern por- 
tion of the steel artery. 


The California section of the line, be- 
ing constructed by the H. C. Price Com- 
pany of Bartlesville and Los Angeles. 
has been worked in two spreads. Spread 
No. 1 started at the Colorado River and 
reached out 155 miles to a point west of 
Banning, and Spread No. 2 continued 
from there to Santa Fe Springs. In so 
dividing the project, the time of con- 
struction was practically. cut in half, for 
the two spreads were defined, taking 
into consideration the terrain involved. 
so that as nearly as possible they would 
both be finished simultaneously. Indica- 
tions are that the division of labor was 
well contrived for the two crews now 
appear to be equidistant from the end of 
their respective assignments. Inciden- 
tally, it might be mentioned here that the 
contract for hauling and stringing the 
pipe was sub-let to Dunn Brothers of 
Dallas, Texas. 
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CONTINENTAL fed Sea/ Engines 


Typical of Midwestern’s widely adaptable stock of high 
quality Continental power units is the Continental Red Seal 
Model F-162 Engine, at left. Featuring interchangeability 





from one job to another, this Continental unit is fast becom- 





ing standard equipment throughout the pipeline construc- 





tion industry. Affording a wide range of uses, the F-162 is 





immediately available in straight gasoline or combination 





gasoline-butane-natural gasoline models. 








Regardless of terrain and other operating con- 
ditions, pipeline and general contractors know 
they can depend on the UNIT No. 514 (42 yard) 
TRENCHOE, at right, or the UNIT No. 1020 
(% yard)—both of the crawler type, featuring 
easy maneuverability, disc type operating 
clutches, automatic traction brakes and FULL 
VISION CAB—for greater safety, efficiency— 
and economy. These and other UNIT models are 
now available through Midwestern for quick 
delivery—with all standard attachments. Fac- 
tory trained servicemen and complete stocks of 
spare parts are maintained. 


MIDWESTERN ‘etiouek CO., INC. 


105 North Boulder. . . . . TULSA, OKLAHOMA ; Phone 3-411] 
15 Southwest 29th Street . Fi . OKLAHOMA CITY, OKLAHOMA . ' . ‘ ; ‘ Phone 7-4342 


DISTRIBUTORS—OWENS-CORNING Fiberglas Underground Pipe Wrap ® CONTINENTAL Red Seal Engines © WOOLDRIDGE Earthmoving Equip- 
ment ® BARNES Centrifugal Pumps ® VIBER Concrete Vibrators © MANITOWOC Speed Cranes ® PAGE Drag Line Buckets ® PENN Safety Switches 
DAVEY Compressors @ J. & L. Wire Rope ®© THOR Air Tools ®@ Full Line General Contractors’ Equipment. 








At Blythe where the line connects with 
737 miles of 26-in. pipe from Eunice, 
New Mexico, a formidable task was 
faced in the crossing of the Colorado 
River. This required the erection of a 
suspension bridge, measuring 1020 ft be- 
tween towers, and about 40 ft above the 
surface of the river. It is interesting to 
note that in order to reach a firm footing 
for the bridge tower foundations, it was 
necessary to go underground from 65 to 
70 ft on the Arizona side, and a full 150 
ft on the California side. In sinking the 
caissons, large diameter trees interfered 
with the operation at a depth of about 
35 ft, and a special cutting device had to 
be attached to the pile driver to cut 
them off. When brought to the surface, 
they were found to be from 18 to 20 in. 
in diam. The main cables and land cables 
are anchored in concrete blocks, 40 ft 
long, 20 ft wide, and 15 ft deep, having 
35 steel H-beam piling driven on a 4 to 1 
batter. The pipe extends just beyond the 
towers and then turns at 90 deg and 
slightly down, a distance of 120 ft where 
it is below ground level, again turning 
90 deg to join the shore line. Insulating 
flanges will permit segregation of the 
line on the bridge if and when it be- 
comes necessary. 





@ Right-of-way conditions. Adjoining 

the Colorado is the Palo Verde Valley, 
Pipe layer is stringing 30-in. pipe at California end of line. which is about eight miles across, and 
as the name implies is an area rich with 
verdure. This is due largely to the pres- 
ence of an unusually high water table. 
The top level of the underground water 
comes in places to within 18 in. of the 
earth’s surface, and as might be expected 
introduced some very difficult situations 
for the construction crews. Trench dig- 
ging was slowed by frequent cave-ins, 
and abundant mud produced slogging 
conditions reminiscent of boom days in 
Pithole. Beyond Palo Verde, from Blythe 
to Indio, is 130 miles of terrain of a dis- 
tinctly different character. It is typical 
desert country in which water trouble is 
rather the result of its scarcity, and 
growth of anything other than cacti is 
conspicuous by its absence. Summer 
temperatures in this region reached to 
stratospheric proportions—130 F being 
quite common—and the conditions of 
operation were anything but pleasant. 
Cave-ins were common here, too, in fact 
so dry was the sand and so fluent that the 
ditching machines had to be bolstered 
by the aid of backhoes in order to keep 
the trenches open. 


The second gang began at San Jacinto road, west of Corona 
with six miles of good going before hitting rough terrain. 


The remainder of the route is over 
widely divergent types of ground. It in- 
cludes the steep, badly broken, brush- 
covered stretch west of Banning and east 
of Riverside. known as the Badlands. 
Here the territory is so rugged and incli- 
nations so steep that it was often neces- 
sary to chain a string of tractors to- 
gether like so many mountaineers to ren- 
der their operation safe, and almost 
every length of pipe had to be shaped to 
the weird ground contours. After the 
Badlands come high rolling hills, car- 
peted with grass, fields of irrigated 
alfalfa and cereal grains, orchards of 
citrus fruits and walnuts, a few miles of 
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country highway, some miles of railroad 
right-of-way, and the usual assortment 


if city streets with water and sewer lines | 


to be straddled, private properties to be 
crossed, and so on ad infinitum. 

In general the method of procedure 
ias been first where necessary to clear 
ind grade a 50-ft right-of-way so that 
there would be a satisfactory surface for 
the operation of ditchers, trucks, and 
ther essential construction and trans- 
portation equipment. Ordinarily, the 
right-of-way has been some 20 ft to the 
left of the actual location of the line, 
thus providing room for the spoil bank 
ind leaving the remaining 30 ft at the 
right as the working strip. Coincident- 
illy, access roads were constructed or 
improved as occasion demanded to facil- 
itate the hauling of the 60-ft joints of 
pipe. Frequently “shoo flies” were em- 
ployed to move equipment across the 
deep gullies and canyons in the more 
rugged areas, and the transportation 
problems in some sections provided 
ample opportunity for the exercise of 
engineering genius. 

There is also a great variation in the 
character of the ground at successive 
points along the route, and equipment 
ind techniques often had to be adapted 
iccordingly. The earth at the surface was 
inything from fine river silt to granite. 
with the entire range of consistency. 
fineness. and hardness in between, and 
the grading and ditching in consequence 
fell far short of developing into routine 
procedures. The grading was done with 
bulldozers, the number required depend- 


Section of ditch and pipe in the Chino Hills area. 


ing on the character of the terrain and 
the type of soil encountered. Under the 
right conditions it was possible for one 
tractor to make several miles of finished 
right-of-way a day, but in a particularly 
rough area seven tractors, working for a 
full day, completed less than a mile of 
the 50-ft strip. The trenching was done 
with ditching machines, except in rock 
and coarse gravel where it became neces- 
sary to use backhoes. 

@ Pipe fabrication. The pipe, fabri- 
cated by Consolidated Steel Corpora- 
tion in 60-ft lengths of 30-in. outside 
diam, with four wall thicknesses ranging 
from 9/32 in. to % in., represented the 
first job of its kind ever done on the 
Pacific Coast, and its success is evident 
in the fact that Consolidated was re- 
cently awarded a contract for 980 miles 
of 30 and 3l-in. pipe by the Trans- 
Arabian Pipe Line Company. 

@ Coating and wrapping pipe. For the 
California section of the Biggest Inch, 
every 60-ft length of pipe was given a 
protective paper wrap coating in the 
Bechtel Corporation plant, set up imme- 
diately adjacent to Consolidated in May- 
wood, California. 

The wrapping plant, designed and 
constructed by Bechtel engineers, in- 
cluded storage ways sufficient for the 
carrying of approximately four miles of 
bare pipe. In the process, the big cylin- 
ders were first given a thorough grit 
blasting on the outside surface, after 
which a coal tar primer was applied. 
They were then stored under a large 
roofed area on pipe ways, between the 


* 


eh5 #?s 


priming operation and the wrapping 
machine. At the latter, hot coal tar 
enamel was applied to the rotating pipe. 
which was then covered with a spiral 
wrapping of asbestos felt. When wrapped 
each joint was carefully inspected by 
means of a holiday detector and any 
voids so revealed were repaired. The 
pipe was then loaded on trucks for de- 
livery. As experience was gained in this 
operation the work was speeded up until 
the plant became capable of treating as 
high as nine miles a week. Eleven miles 
of pipe for location along the railroad 
right-of-way were given a double wrap. 
and some 8000 ft of pipe with 14-in. wall 
were given a l-in. gunite coating to pro- 
vide adequate protection under certain 
water streams. 

@ Stringing the pipe. For transporting 
treated pipe to the job site trucks and 
trailers were specially equipped with 
rubber lined bolsters, and six joints con- 
stituted the normal load. Three rested 
on the bolsters, with the other three 
being pyramided above, using strips of 
rubber at several points to keep them 
separated. Tale was applied to all rub- 
ber surfaces as a further means of avoid- 
ing damage. Unloading at destination 
was accomplished with a sideboom trac- 
tor, which swung the joints onto bags of 
sand or sawdust to prevent contact with 
the ground. All these precautions paid 
dividends, for the amount of damage 
done, either to the pipe or coating, dur- 
ing handling was really negligible. Some 
trouble was experienced at first in the 
heat of the desert country, where 100 
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ng miles of pipe was strung out ahead of 
ar laying operations and the softening 
Ve, effect of high temperatures made it diffi- 
‘al cult to handle the pipe without damag- 
ed ing it. Experiments developed the fact 
by that a coat of whitewash on the outside 
ny so effectively reflected the sun’s rays 
he that the temperature of the pipe itself 
le- was lowered 50 deg, this when the atmos- 
Lis pheric temperature was in the neighbor- 
til hood of 100 F. All pipe in the desert was 
as thereafter whitewashed, and the gesture 
es greatly reduced subsequent damage to 
ad coatings. 


ip. 


all @ Purpose of large diameter pipe. 


Discussing the pipe dimensions further, 
it will be interesting to recall that the 
original design called for 26-in., which 
- at the time was the largest OD pipe used 
~ in transmission lines anywhere, and was 
th actually the largest that could be pro- 
cured from eastern manufacturers. When 
Consolidated agreed to fabricate a 30-in. 
pipe, it raised the morale of the gas 
wr company engineers no end, for it pro- 
va vided an opportunity to achieve several 
va incidental but highly important results. 
rq Among them was a sizeable reduction in 
compressor horsepower requirement. 
which in turn promised a considerable 
of saving in the fuel bill, and increased the 
th potential delivery at the California ter- 
minal. A second reason for the jubilation Crew bores hole under railroad to prepare for running pipe. 
of the engineers was that if the line 


in 


1 
ed 





Tractor fills pipe line ditch 30 miles west of Blythe. 


on Second time over tractor heaps dirt to allow for settling. 


‘id 





4 should ever be required to transmit more 
wall than its presently stipulated maximum 
~~ of 305,000,000 cu ft a day, the fact 
00 would permit still greater fuel savings. 


In addition it was felt that tooling for 
the fabrication of 30-in. pipe would place 
the local manufacturer in a favorable 
position to handle future orders for large 
diameter, high test pipe and, finally, the 
cost of the total requirement of 30-in. 
pipe minus prospective fuel savings was 
just about the same as the cost of 26-in. 
The California end of the line was 
actually designed to make available some 
52,000,000 cu ft of storage at relatively 
low cost. 


@ Welding the line. Returning to the 
field operations, all welding was done 
with the electric arc, making three passes 
and employing the so-called “stove- 
pipe” system. During the running of the 
stringer bead, the facing pipe ends were 
held in place by a hydraulically actuated 
expanding clamp. This clamp, mounted 
on rubber wheels, is propelled by elec- 
tric motor drive and gets its current from 
a small portable generator. The hydrau- 
lic jack is operated by a 60-ft arm that 
extends through the section toward the 
pipe opening at the front end. Four 
stringer bead welders working in pairs 
ran the stringer beads at alternate joints. 
The first pair beginning at a joint, 
worked half way around, and the clamp 
was then moved ahead to the next joint 
where another pair worked half way 
around while the first pair finished their 
job. The latter then leap-frogged to a 
new joint and the same process was re- 
peated. When completed. each stringer 
bead was cleaned and examined for 
“burn throughs”, “frog eyes”, or other 
defects, and if necessary was corrected 
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THE “CUSHIONED CLOSING” OF 


HAPMAN (“ 








‘CHECK VALVES 








Prevents Wet Hammer | 
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Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, with 
arrows showing the travel of the disc. A fea- 
ture of the design is that the disc seat lifts away 
froni the body seat when opening, and drops 
into contact when closing, with no sliding or 
wearing of the seats. 
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The smooth performance of a balanced hinge-pinned disc gives 
Chapman Tilting Disc Check Valves a quiet, “cushioned closing.” 
There’s no slamming, as in ordinary check valves, and therefore 

no destructive pipe-line stresses. This means that water hammer and 


its resultant vibrations and strains in pipe lines are eliminated. 


This unique check valve not only reduces maintenance 
costs but effects savings of from 65% to 80% in head 


losses over conventional type check valves. And 





Chapman Check Valves are available in either iron 
or steel. 


Send for bulletin containing complete information. 


The Chapman Valve Mfg. Co. . 


INDIAN ORCHARD, MASS. 
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by a special stringer bead repairman. 
Occasional gamma ray photos of stringer 
beads were taken, the weld then being 
completed with two additional passes by 
the regular line welders. 


In qualifying for the job, all welders 
were obliged to submit to proficiency 
tests in accordance with the requirements 
of the American Welding Society, and 
gamma ray photographs of the test welds 
were taken in every case. With respect 
to line testing of welds, after the contract 
had been let a set of acceptability stand- 
ards was developed and agreed upon by 
the contractor’s welding engineer, gas 
company engineers, and the engineers of 
the organization operating the gamma 
ray equipment. The standards as set up 
proved very satisfactory to all concerned, 
including the welders. At first a few 
welds were cut out for examination, but 
this practice was discontinued, for in 
every instance the interpretations of the 
gamma ray pictures were found to be 
correct. The films were made available 
to the contractor and his welders in order 
that they might study effects, improve 
techniques, and, of course, disqualify 
any welds that failed to conform to the 
prescribed standards. In behalf of the 
welders, it might here be stated that a 
weld that failed to meet requirements 
for any reason whatever was a decidedly 
rare occurrence. 


@ Weld inspection by gamma ray. The 
procedure employed in the examination 
of line welds is to insert a radium cap- 
sule inside the pipe. Around the section 
to be photographed, in this case the 
weld, is a belt containing sensitized film, 
in frames 16 in. long by 6 in. wide, so 
inserted that there is a slight circumfer- 
ential overlap between frames. A set of 
lead numbers denoting inch measure- 
ments is also wrapped around the pipe, 
with the numbers running clockwise in 
relation to the direction of laying opera- 
tions and the zero mark at top center. 
When the films are developed the lead 
numbers show the position of each sec- 
tion, and irregularities or defects are 
quickly located. A 1-in. hole is drilled in 
the pipe about 6 in. from the weld for 
the insertion of the radium capsule. This 
hole is later repaired by welding over it 
a 1%4-in. round patch, stamped from 
30-in. pipe of 34-in. wall thickness. The 
fillet welds used in making repairs are 
three pass jobs in which the area is 
slightly preheated before the weld is 
made. A 400 mg radium capsule is used 
for making the negatives. Exposures 
vary from 35 to 45 minutes, depending 
on the wall thickness of the pipe, and 
the results are available within an hour 
and a half of the time that the weld is 
completed. 


@ Pipe bending operations. The con- 
formation of the line to changing con- 
tours where the angle was not too great 
(10 deg deflection maximum), was con- 
trived by the use of a cold wrinkle ma- 
chine, which experience had indicated 
was to be preferred over the hot wrinkle 
method. Larger angles were made by 
using sections of 30-in. weld ells, cut 
radially to give the desired angularity. 





od 


Operating internal line-up clamp. This one is 
electrically propelled with hand expansion. 


Pups of line pipe were ordinarily at- 
tached to the section of the ell by weld- 
ing both inside and out, and the com- 
pleted unit was then welded to the line. 
Bends made in this manner were found 
to be very satisfactory. 


@ Backfilling. After the pipe had been 
lowered into the trench, it was shaded 
during the early morning hours of the 
following day by covering it over to a 
depth of about 10 in. with material from 
the spoil bank, that is, if this material 
was not so rocky and ragged that it 
would damage the pipe coating. The 
equipment used for the shading job was 
a small tractor with a long side arm 
carrying a shallow scoop about 5 ft long. 
The scoop, operated by one man, pulled 
the spoil from across the trench, poured 
it over the pipe, and after each scoopful 
another operator moved the tractor for- 
ward about 4 ft. The backfill was later 
completed by this same equipment with 
a dozer following behind to dress up the 
right-of-way. 

When the route was originally sur- 
veyed, it was estimated that only about 
five miles of the line would be laid 
through rocky terrain where there would 
be insufficient fine soil available for 
padding the ditch and shading the pipe. 
Cognizance of this fact was taken in 
planning the project, but when work was 
actually under way it was found in addi- 
tion that surface indications in the desert 
were no measure of what might be found 
a few feet down, and the spoil from under 
a cover of nice, smooth sand was often 
composed of material much too large and 
ragged to be used as backfill on coated 
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pipe. To cope with such difficulties, a 
simple device was built as follows: 
Around an 8-ft length of 2-in. pipe, rein- 
forced by a piece of railroad iron, were 
looped bars of cold rolled steel 11 in. 
by % in., alternately 7 and 8 ft long. 
Each bar had a 1-in. by 2-in. shoe at the 
trailing end, was free to move vertically 
and independently, and because of its 
loose fit about the 2-in. pipe, together 
with the normal flexing of the flat bar, 
was also subject to some lateral move- 
ment. Both types of movement, of course, 
were most pronounced at the end farthest 
from the pipe. 


It was realized that this crude sorter 
should be a part of, and should work in 
consort and concurrently with, the back- 
filler to achieve the best results, particu- 
larly since the time available for shading 
was limited to the early morning hours. 
But the backfiller was already loaded to 
capacity, so a separate tractor was used 
for this additional haul. In operation, 
the backfiller pulled the spoil on to the 
grating and the towing tractor moved 
ahead about 4 or 5 ft, which movement 
tended to shake finer material down 
through the bars at the top end down on 
to the line, while coarse material rolled 
or slid off the bars at the rear end. Al- 
though the normal trench width was only 
42 in., the grating was made 8 ft wide for 
the simple reason that usually where 
required the banks were irregular be- 
cause of the character of the ground. 
When the trench width did conform to 
the normal 42 in., the outer two-quarters 
of the bar would ride on the surface of 
the ground, and as the trench widened 
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more bars became automatically engaged 
in the screening process. This entire 
improvisation was not a perfect solution 
of the problem it was designed to tackle, 
but under most of the prevailing condi- 
tions was quite adequate. 

@ Railway, highway, and irrigation 
canal crossings. The California section 
had quite a variety of railway, highway, 
irrigation canal, and other types of 
crossing to negotiate in both spreads. 
[he Palo Verde Valley, as already indi- 
cated, is an agricultural area, solely de- 
pendent on irrigation canals for its water 
supply, and in this area alone it was 
necessary to cross eight major canals, 
one railroad, and one highway. These 
crossings, of course, had to be cased, and 
this had to be done in advance—in Janu- 
ary to be exact—at the time of minimum 
water demand, and the only month, 
indeed, in which the canals could be 
dried for open cutting. Due to the high 
water table in this part of the country 
and the extremely fine river sand, boring 
to set the 36-in. casings was out of the 
question. Nevertheless, the excavation 
work had to be carried out with strict 
observance of severe time limits, because 
when January had expired it would be a 
full year before the canals could be dried 
again. Also, there was the constant 
threat of doing some damage to the 
channels that might not be reparable 
within the permissible time of operation. 
In this connection, it can be readily real- 
ized that the laying of a pipe line is a 
job in which the maintenance of friendly 
relations with the public immediately 
affected by the passage of the line is a 
very important factor. 

@ Summary of construction. Summing 
up the construction procedure briefly, 
the general route of the line was first 


mapped by airplane, surveyors then 
staked the right-of-way, and dozers 
cleared it off to provide room for the 
trench, spoil bank, and working strip. 
Ditchers and backhoes completed the 
trenching. Sideboom tractors elevated 
the pipe on to wooden trestles to facili- 
tate the work of the welders. After the 
60-ft pipe sections were butt welded, 
every tenth weld was tested by gamma 
ray, the weld itself and exposed areas 
adjacent were given a protective coat- 
ing, and the pipe in 360-ft sections was 
lowered into the trench by sideboom 
tractor. Backfillers first shaded the pipe 
and then refilled the trenches, while doz- 
ers were finally used to dress the surface. 
@ California gas requirements large. 
Now that the completion of the project 
has been definitely scheduled for 1949 
instead of 1952, work no doubt will begin 
at once on the construction of the 10,- 
000-hp compressor plant at Blythe. Un- 
der the terms of the agreement the 
California gas companies are to begin 
receiving gas from the E] Paso Natural 
Gas Company in the fall of 1947 and 
receipts are to continue for 30 years. 
There seems little doubt that this new 
source of gas supply will be maintained 
in adequate quantity for the term of the 
contract and for many years more. On a 
recent visit to Los Angeles, Paul Kayser, 
president of El Paso Natural Gas Com- 
pany, stated that there is already avail- 
able for purchase in easily accessible 
territory an additional 200,000,000 cu ft 
of gas a day, and that there are ample 
reserves in the areas involved to guar- 
antee continued deliveries as called for. 
Kayser further stated his belief that 
California is one of the greatest and fast- 
est growing markets in the nation. This 
he attributed to the fact that the com- 


Welder in the Colorado desert. 
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panies serving southern California had 
for many years taken the lead in pro- 
moting the wide use of natural gas in 
industry and in the home. The El Paso 
company executive was surprised to learn 
that the daily usage ranged from 600,- 
000,000 cu ft in the winter to 100,000,000 
cu ft in summer, the reason being that 
gas is almost exclusively used for heat- 
ing purposes in the southern California 
homes. The problem of this widely fluc- 
tuating demand has been largely met by 
utilizing underground storage at Venice 
and Goleta, in addition to the regular 
holders, but it has still been necessary 
on occasion to cut off industrial cus- 
tomers to meet peaktime requirement. 
Obviously, with its rapidly growing in- 
dustries, the California demand is bound 
to show continued increase, and the 
Texas gas brought in by the new line 
will certainly become an important fac- 
tor in future business expansion. 

An interesting note in the concluding 

phases of the Biggest Inch development 
is that part of the first line to bring 
natural gas from the San Joaquin Valley 
to Los Angeles will soon be used to carry 
the first of the Texas gas to its California 
customers. This line over the mountains 
from Taft to Glendale was built in 1912 
and is 12 in. in diam. Several miles of 
it will be removed, and after it has been 
reconditioned, wrapped, and welded in 
40-ft lengths will be tied-in as a connec- 
tion in the Riverside-Colton distribution 
system. This system will require about 
32,000 ft of pipe of which 25,000 ft will 
come from the old line. Incidentally, the 
joints in the latter were made with steel 
couplings clamped around rubber gas- 
kets. The pipe already removed is in 
good condition despite its 35 years’ 
service. 
@ Section almost completed. So far as 
the California section of the line itself 
is concerned, little remains to be done 
at this writing. The crews are in the last 
stages of the actual construction work 
and the big pipe has already snaked its 
way into Santa Fe Springs. When the 
214-mile stretch has been completed it 
will be tested to a pressure of 1100 psi 
and will then be ready to put into oper- 
ation. The next step is the building of 
the Blythe compressor plant and the 
tying in of the various distributing sys- 
tems so that California is ready to receive 
the full capacity of the line as soon as 
Texas is ready to deliver it. 

The remarkable speed that has been 
attained in this project is a tribute to 
the efficacy of our particular brand of 
free enterprise. From the initial fabri- 
cation of the outsize pipe by Consoli- 
dated Steel Corporation to the construc- 
tion of the line by H. C. Price Company, 
and its ultimate operation by the gas 
companies, the total job involves de- 
partures from established routine in a 
variety of ways, yet there seems to have 
been little time lost in solving the many 
problems that were presented. The Big- 
gest Inch is a recognition of the growing 
industrial importance of southern Cali- 
fornia, and a fine demonstration of the 
high caliber of American engineering 


skill. Kk *& 
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Building 1.16 miles of pipe line bridges 


By GORDON R. LUNT, Manager, Bridge Department, Pittsburgh-Des Moines Steel Company 


Tue El Paso Natural Gas Company 
was granted a permit to construct and 
operate a natural gas pipe line includ- 
ing 251 miles of 24-in. line from Moore 

County, Texas, gas 
EXCLUSIVE | field southwest to 

the company’s Eu- 
nice station in Lea County, New Mexico, 
and a 737-mile 26-in. line westward to 
the California-Arizona boundary near 
Blythe, California. 

The Southern California Gas Com- 
pany and Southern Counties Gas Com- 
pany of California were jointly granted 
a permit to construct a 214-mile 30-in. 
connecting line extending westward to a 
point in the vicinity of Los Angeles. 

On its own pipe line, the El Paso Nat- 
ural Gas Company selected pipe line 
bridges to cross five rivers: The Cana- 
dian River near Amarillo, Texas, Peco: 
River about 35 miles south of Carlsbad, 
New Mexico, Rio Grande River near 
Berino, New Mexico, San Pedro River 
near Benson, Arizona, and Gila River 
near Buckeye, Arizona. 

In the selection of a crossing for the 
Colorado River near Blythe, California, 
the El Paso Natural Gas Company, 
Southern California Gas Company, and 
Southern Counties Gas Company of 
California concurred in the selection of 
a pipe line suspension bridge at this 
site; however, the El Paso Natural Gas 
Company handled the contract. 

The Pittsburgh-Des Moines Steel 
Company was awarded a contract for 
the construction of the six bridges. The 
engineering firm of Matthews and Ke- 
nan, San Antonio, Texas, was employed 
as consulting engineers. 

To avoid repetition and because there 
are five pipe line suspension bridges in- 
volved in this project of six bridges, cer- 
tain definitions pertaining in general to 
pipe line suspension bridges will be 
given, which definitions will apply to all 
or in part to the several structures de- 
scribed. 

1. Main Span: The loaded length of 
the bridge between the center lines of 
the main towers. 

2. Side Span: The loaded length of 
the bridge between the center line of 
the main tower and the center line of 
the rest tower. 

3. Lodded Length: The entire length 
of the main span and side spans that is 
loaded. 

4. Main Anchorages: The concrete 
blocks that resist the load carried by the 
main and wind cables. In plan they are 
rectangular. The tops are approximately 
3 ft 6 in. above the normal ground sur- 
face. Thése anchorages are carried to a 
predetermined distance below the 
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ground surface and may or may not be 
founded on steel bearing pile, the local 
soil condition being the determining fac- 
tor. Within the concrete of these anchor- 
ages are imbedded the round steel an- 
chorage bolts for the main and wind 
cables. The threaded ends of these bolts, 
which are used for adjustment purposes, 
extend out from the front face of the 
anchorages and lie in the respective 
planes of the cables, and to these are at- 
tached the sockets of the main and wind 
cables. 

5. Caissons: Circular steel] tubes or 
shells sunk in the ground, all or in part 
through wet material, by means of load- 
ing with a load box, and excavating 
from within the caissons for the purpose 
of carrying the caissons safely below 
the scour line of the river, and in some 
cases to permit the driving of pile within 
the caissons as well as the pouring of 
the caisson concrete at the desired depth. 
Two of these caissons with connecting 
strut at their tops form the sub-portion 
of the pier. 

6. Sub-Portion of Pier: That portion 


of the pier that supports the pier top 
and other superimposed loads and may 
be composed of two steel caissons com- 
plete with bearing piles if required, the 
concrete within the caissons as well as 
the reinforced concrete connecting strut 
at their top, or may be two independent 
concrete pier bases connected or not 
connected. 

7. Pier Tops: That portion of the con- 
crete pier that extends above the sub- 
portion of the pier. May be independent- 
ly formed blocks of concrete connected 
or not connected, with or without a cap. 

8. Main Piers: The piers that sup- 
port the main towers and their superim- 
posed load. 

9. Rest Piers: The piers that support 
the rest towers and their superimposed 
load. 

10. Seal Course: That concrete 
placed at the bottoms of the caissons 
through the still water within the cais- 
sons by means of a watertight open end 
tremie of sufficient diameter to assure a 
free flow of concrete therein and there- 
from. 


On the Arizona side of the Colorado River. Erecting load box 
that was used in sinking the 11 ft diameter 56 ft long caissons. 
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Pipe line suspension bridge extending 1020 ft over the Colorado River. 


ll. Fill Course: The solid concrete 
placed within the caisson below the top 
solid course. 

12. Hollow Section: The reinforced 
concrete shell section between the bot- 
tom fill course or seal course and the 
top solid course that has an inner cir- 
cular well. In the case of the caissons de- 
acribed in this article, the wells are 8 
ft diameter, which leaves a concrete 
shell 1 ft 6 in. thick. The hollow sections 
are used to cut down dead weight. 

13. Top Solid Course: The concrete 
in the two caissons of each pier directly 
above the hollow section or fill course 
with the connecting reinforced concrete 
strut. This top solid course:is poured 
monolithically. 

14. Main Towers: The structural 
steel towers with their attached canti- 
lever wind trusses that are affixed to the 
main piers and support their part of the 
loads carried by the main and wind ca- 
bles. 

15. Rest Towers: The structural steel 
towers that are affixed to the rest piers 
and support their part of the loads car- 
ried by the main and wind cables. 


16. Main Cables: The cables that go 
over the top of the main towers and/or 
rest towers and are clamped in the main 
tower main cable saddles and rest tower 
main cable saddles, and are affixed to 
the main cable anchorage bolts of the 
main anchorages and support the weight 
of the pipe, gas, pipe cradles, main ca- 
ble suspenders, main cable suspender 
clamps, horizontal ties, live load and 
their component part of the weights of 
the wind cables, wind guy suspenders, 
inclined support suspenders as well as 
wind load. These cables are galvanized. 
of rope construction, and prestressed to 
50 per cent of their ultimate strength. 

17. Wind Cables: The cables that are 
clamped in the cable grooves of the 
main tower wind cable saddles, which 
are attached to the ends of the pin con- 
nected wind cantilever trusses of the 
main towers and run in the wind cable 
sheaves of the rest towers, when used, 
and are also affixed to the wind cable 
anchorage bolts of the main anchorages 
and stabilize the pipe laterally against 
wind action on the pipe and cables. 
These cables are galvanized, of rope 
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construction, and are prestressed to 50 
per cent of their ultimate strength. 

18. Main Suspenders: The suspend 
ers that are attached to the main cable 
suspender clamps and pipe cradles, and 
carry the dead and live load. 

19. Wind Guy Suspenders: The su- 
spenders that are attached to the wind 
cable guy suspender clamps and pipe 
cradles and support the pipe trans- 
versely. 

20. Wind Cable Inclined Support 
Suspenders: The suspenders that are 
attached to the main cable suspender 
clamps and the wind cable guy suspend- 
er clamps and help keep the wind cables 
in their proper position. 

21. Main Cable Horizontal Ties: The 

suspenders that are attached to opposite 
main cable suspender clamps and tie 
the two main cables together. 
@ General information. Al] steel cais- 
sons were sunk to grade using the open 
dredge method and by loading with a 
load box. All steel bearing pile were 
driven by use of a drop hammer. 

All main suspenders are composed of 
5-in. diam galvanized 19-wire Siemens- 
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Martin strand and are equipped with 
galvanized drop forged fittings. All wind 
guy suspenders, main cable horizontal 
ties, and wind cable inclined support 


suspenders are composed of ¥-in. diam ° 


galvanized 19-wire strand equipped with 
proper galvanized fittings. 

The three hand guard cables installed 
on either side of the bridge by attach- 
ment to the main suspenders are com- 
posed of one %-in. galvanized 7-wire 
strand at the top and two 3@-in. galvan- 
ized 7-wire strand properly spaced be- 
low the top strand. 

\ll structural steel was detailed and 
fabricated at the contractor’s plant at 
Des Moines, Iowa. 

The cables for the Pecos and San 
Pedro River bridges were supplied by 
the American Steel and Wire Company, 
Chicago, Illinois, and the cables for the 
Canadian, Gila, and Colorado River 
bridges were supplied by the John A. 
Roebling’s Sons Company, Trenton, New 
Jersey. 

\ll cast-steel pipe cradles and cable 
saddles were supplied by Kincaid-Os- 
burn Electric Steel Company, San An- 
tonio, Texas. The construction of this 
project was under the direction of the 
writer of this article, with A. C. Van 
Tassel as project manager, operating 
from a field office at El Paso, Texas. 

The owners were represented by their 

chief engineer, J. F. Eichelman, and C. 
O. Walker, chief bridge inspector. 
@ Canadian River pipe line suspen- 
sion bridge. The Canadian River pipe 
line suspension bridge is designed for 
one 24-in. OD pipe having a wall thick- 
ness of %@ in. It has a main span of 1200 
ft and a length face to face of anchor- 
ages of 2240 ft. The sub-portion of the 
south main pier consists of two steel 
caissons, each 11 ft in diam and an over- 
all length of 30 ft spaced 28 ft on cen- 
ters. Each of these caissons is founded 
on twelve 10-in. steel bearing pile 120 
ft long. Each caisson has a 7-ft seal 
course, a 15-ft fill course, and an 8-ft 
top solid course. The 8-ft high concrete 
pier top consists of two 7-ft diam col- 
umns connected with a 1-ft 6-in. thick 
web wall as well as a cap 5 ft wide by 
1 ft 6 in. thick. 

The north main pier top is a duplicate 
of the south main pier top, and is found- 
ed on two independent reinforced con- 
crete footings 10 ft square, 3 ft thick, 
which are countersunk into the under- 
lying hard shale stratum. 

The main anchorages are founded on 
red clay and are 32 ft long, 20 ft wide, 
and 16 ft deep at the back for a hori- 
zontal distance of 8 ft and then tapered 
to a depth of 10 ft at the front face. 

The main towers are 111 ft 6 in. above 
the pier top elevation to the center of 
the main cables; whereas, the pin con- 
nected cantilever wind trusses have a 
total spread of 175 ft from center to 
center of wind cables. 

The two main cables are 234-in. diam 
and the two wind cables are 1%.-in. 
diam. 

@ Pecos River pipe line suspension 
bridge. The Pecos River pipe line sus- 
pension bridge, designed for one 26-in. 
OD pipe having a wall thickness of 3% 
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in., has a main span of 480 ft and a 
length face to face of anchorages of 
1079 ft. 

The sub-portion of the north main 
pier consists of two steel caissons, each 
7 ft in diam and an overall length of 
approximately 41 ft spaced 20 ft on 
centers. Each of these caissons is coun- 
tersunk into a hard shale stratum. Each 
has an 8-ft seal course, a 28-ft 6-in. fill 
course, and a 4-ft 6-in. top solid course. 
The 17-ft 6-in. high concrete pier top 
consists of two independent octagonal 
columns connected at their top with a 
cap. 

The cap and cross-section of the col- 
umns of the south main pier are a dupli- 
cate of the north main pier; however, 
one pier column is 20 ft 6 in. high, 
whereas the other is 14 ft 6 in. high. 
These columns are connected together 
at the base of the shortest column with 
a concrete strut 3 ft deep and 2 ft % in. 
wide. Each pier column is founded on an 
independent reinforced concrete foot- 
ing 12 ft long, 7 ft wide, and 3 ft deep 
countersunk into the underlying rock 
formation. 


The north main anchorage, founded 
on rock, is 21 ft 3 in. long, 16 ft wide, 
and 13 ft deep; whereas the south main 
anchorage, founded on hard clay, is 23 
ft long, 16 ft wide, and 12 ft deep and 
has six reinforced concrete anchor lugs 
18 in. in diam, 6 ft long attached to and 
extending vertically down from the bot- 
tom of the anchorage. 

The main towers are 48 ft 1014 in. 
above the pier top elevation to the center 
of the main cables; whereas, the pin 
connected cantilever wind trusses have 
a total spread of 62 ft from center to 
center of wind cables. 

The two main cables are 134-in. diam 

and the two wind cables are 1%4-in. 
diam. 
@ Rio Grande pipe line truss bridge. 
The Rio Grande pipe line truss bridge 
is designed for one 26-in. OD pipe, hav- 
ing 3%-in. wall thickness, and has a clear 
span of 250 ft. The chords of the truss 
are 14 ft center to center and 25 ft high 
center to center. 

The truss is supported at either end 
by an electrically welded steel bent. 
Each bent is made up of six 10-in. bear- 


Erecting suspenders and pipe cradles on the 1020-ft 








pipe line suspension bridge over the San Pedro River. 


THE PETROLEUM ENGINEER, September, 1947 














The 
tanl 
sigt 


















The Jal Camp elevated steel 
tank—double ellipsoidal de- 
sign, 50,000 gallons capacity 
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Two views of the 1020-foot Pipe Line Suspension 
Bridge over the Colorado River near Blythe, Cal. 


— built in connection with the natural gas pipe line running from 
Moore County, Texas gas field to vicinity of Los Angeles, Cal. 


*’ PITTSBURGH - DES MOINES 


Latest of the many Pipe Line Bridges built by Pittsburgh-Des Moines 
Steel Company, these crossings were fabricated and erected by our 
thoroughly experienced organization, with field engineers and con- 
struction crews fully qualified in the building of all types of pneumatic 
and open-type bridge foundations, pile-driving, and steel and cable 
erection. For Pipe Line Bridges, as well as storage tanks for every oil 
industry requirement, consult with PITTSBURGH-DES MOINES. 














View showing sub-portion of east main pier ready to 
receive the top solid course of concrete, Gila River Bridge. 


ing piles, three front and back, spaced 
| ft on centers, 12-in. channel caps and 
truts, and 6-in. channel sway bracing. 
@ San Pedro River pipe line suspen- 
sion bridge. The San Pedro River pipe 
line suspension bridge is designed for 
one 26-in. OD pipe having a %4-in. wall 
thickness, has a main span of 1020 ft 
and a length face to face of anchorages 
of 1760 ft. 

The sub-portion of both main piers 
consists of two single steel caissons, each 
11 ft in diam, and an overall length of 
56 ft in the case of the west pier, and 
38 ft in the case of the east pier, spaced 
26 ft on centers. 

Each of the west caissons is counter- 
sunk into extremely hard red clay. Each 
has an 11-ft seal course, a 40-ft hollow 
section, and an 8-ft top solid course. 
Fach of the east caissons is founded on 
fourteen 10-in. steel bearing pile ap- 
proximately 90 ft long. Each caisson has 
an 8-ft seal course, a 4-ft fill course, an 
18-ft hollow section, and an 8-ft top 
solid course. 

The 6 ft 6 in. high concrete pier tops 
of each main pier consist of two inde- 
pendent rectangular blocks 6 ft long 
ind 4 ft wide. 

Both main anchorages, founded on 
gray clay, are 40 ft long and 20 ft wide. 
[he west anchorage is 17 ft deep and the 
east anchorage is 15 ft deep. 

Each anchorage has nine 10-in. pile 
\0 ft long embedded in the concrete 6 ft. 

The front part of each anchorage has 
two rows of three pile each, battered 3 
in. to the foot, the front row being 2 ft 
from the front face of the anchorage and 
the second row spaced 4 ft from the 
front row. The three pile spaced 4 ft 
from the back face of each anchorage 
ire driven plumb. 


The main towers are 85 ft 2 in. above 
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the pier top elevation to the center of 
the main cables; whereas the pin con- 
nected cantilever wind trusses have a 
total spread of 142 ft 5 in. from center 
to center of wind cables. 

The two main cables are 234 in. diam 
and the two wind cables are 134 in diam. 
@ Gila River pipe line suspension 
bridge. The Gila River pipe line sus- 
pension bridge is designed for one 26-in. 
OD pipe with a 34-in. wall thickness. It 


has a main span of 1080 ft and two side 
spans of 540 ft each, making a total 
loaded length of 2160 ft and a length 
face to face of abutments of 2760 ft. 


The seb-portion of the west main pier 
consists of two steel caissons having an 
outside diameter of 11 ft and an overall 
length of approximately 40 ft spaced 28 
ft on centers. Each caisson was supplied 
in 45-ft lengths but due to the rock for- 
mations through which the caissons were 
sunk, it was impossible to force either 
of them to grade with an applied load of 
400 ton. Consequently, they were burned 
off to grade and by use of jack hammers, 
etc., 11-ft diameter holes were counter- 
sunk approximately 5 ft to proper foot- 
ing grade. Then within each caisson was 
driven twelve 10-in. steel bearing pile 
50 ft long. Each caisson has a 12-ft seal 
course, a 5-ft fill course, a 20-ft hollow 
section, and an 8-ft solid course. 


The 13-ft high pier top consists of two 
circular columns of 7 ft diam connected 
with a web wall 1 ft 6 in. thick and a 
cap 5 ft wide and 1 ft 6 in. thick. 


The sub-portion of the east main pier 
consists of two cylindrical cofferdams 
founded in rock, and formed by the driv- 
ing of interlocking steel sheet piling 
having a diameter to the center line of 
interlocks of 10 ft 214 in., and an over- 
all length of approximately 22 ft. The 
steel sheet piling was held in cylindri- 
cal form by use of horizontal circular 
steel wales spaced and connected to- 
gether by vertical wales. The bottom 
horizontal wales were equipped with 
steel plate cutting edges. 


In driving the steel sheeting, their bot- 
toms were kept a couple of feet ahead 
of the excavation until rock was reached 
while the steel wales were driven down 
as the excavation proceeded. 


Rubbing concrete north main pier top, Pecos River Bridge. 
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for Power or Process piping... 
everything’s in the CRANE line 





























Valves, fittings, or pipe line accessories ... pipe or shop- UPPLY 
fabricated piping units... whatever you need for new 
installations or replacements ... most likely Crane sup- itv 
plies it. And with good, dependable quality in every ALITY 
single item. 
On this water treating installation, for example, here’s 
how the complete Crane line helps simplify the whole 
piping job. You specify from one catalog... get every- 
thing on one order to your local Crane Branch or Whole- 
saler. From start to finish, the job moves fast and smooth 
...Wwith good piping performance assured. Because 
when you standardize on Crane materials, you get this 
3-way advantage: 
ONE SOURCE OF SUPPLY offering the world’s largest selec- 
tion of steel, iron, brass and alloy piping materials for 
all power, process, and general service applications. X aA 
ONE RESPONSIBILITY for piping materials—helping you WeELOING 
to get the best installation, and to avoid needless delays FITTINGS 
on the job. 
OUTSTANDING QUALITY in every item—assuring uniform 
dependability and durability throughout piping systems. 
CRANE CO., 836 So. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 
































BRICATE? 
A OIPING 


(Right) BETTER ADAPTABILITY for more services — 
Crane Standard Iron Body Wedge Gate Valves in a 
complete line for steam pressures up to 125 pounds; 
for water, oil, or gas, up to 200 pounds. Made in 
outside screw and yoke, and non-rising stem 
patterns; with screwed and flanged ends; brass 
trimmed and all-iron. In all sizes 2 in. and 
larger. Complete specifications in your 
Crane Catalog, pp. 101-106. 
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Water treating layout for power 
plant... piping materials from 
Crane. 






EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 


AND HEATING oe ene 
is i. SEES te 2 


THE PETROLEUM ENGINEER, September, 1947 ' 97 

















| 
| 





The steel sheet piling was driven into 
the underlying rock a sufficient depth to 
obtain a water cutoff, which permitted 


the dewatering of the caissons for coun-- 


tersinking of a key 4 ft in diam and 1 
ft deep at the base of each caisson. 

Upon completion of the keys in the 
rock, an approximate 14-ft 6-in. fill 
course was poured in each caisson, then 
the 8-ft solid top course. 

The pier top is an exact duplicate of 
the west main pier top. 

The 6-ft high west rest pier tops con- 
sist of two independent concrete pedes- 
tals 4 ft by 3 ft at the base and tapered 
to 3 ft by 2 ft at their tops, each resting 
on and attached to independent rec- 
tangular footing 5 ft 6 in. long, 4 ft 6 
in. wide, and 3 ft deep countersunk into 
the underlaying rock foundation stratum 
to a depth of 2 ft. 

The 11-ft high east rest pier top con- 
sists of two truncated conical concrete 
columns of 4 ft 10 in. diam. at their 
bases and 3 ft diam at their tops con- 
nected with a concrete web wall and cap. 

This pier top is resting on and attach- 
ed to two connected reinforced concrete 
bases 8 ft square and 6 ft deep. Each 
base is founded on five 10-in. steel bear- 
ing pile 35 ft long. 

The west main anchorage is 32 ft 
long, 22 ft wide, and 17 ft deep at the 
back for a horizontal distance of 8 ft 
and then tapered to a depth of 9 ft at the 
front. This anchorage is founded on 
adobe clay. 

The east main anchorage is 34 ft long, 
22 ft wide, 16 ft deep at the back and 
tapered to a depth of 12 ft at the front. 
This anchorage is founded on thirty-five 
10-in. steel bearing pile 40 ft long, all 
of which are battered 4 in. to the foot 
with the exception of four pile in the 
last row at the heel driven plumb. 

The two main towers are 108 ft 6 in. 
above the pier top elevation to the cen- 
ter of the main cables. The pin connect- 


—— 





View of erecting suspenders and pipe cradles on San Pedro River Bridge. 


ed cantilever wind trusses have a total 
spread of 149 ft from center to center 
of wind cables. 

The two rest towers are 36 ft 6 in. 
above the pier top elevation to the center 
of the main cables and have a spread at 
the base center to center of columns of 
21 ft and 8 ft at the top. 

The two main cables are 234-in. diam 
and the two wind cables 17%-in. diam. 
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62! 2% pounds 


K-O Steel Castings 
used on the Texas-to-California 
Pipe Line Job 


* PIPE CRADLES 
* CABLE SADDLES 
* CABLE SPACERS 


-KINCAID-OSBURN ELECTRIC STEEL CO. 


SAN ANTONIO, TEXAS 
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@ Colorado River pipe line suspen- 
sion bridge. The Colorado River pipe 
line suspension bridge, designed for one 
30-in. OD pipe having a wall thickness 
of 7/16 in., has a main span of 1020 ft, 
and a length face to face of anchorages 
of 1853 ft 6 in. 

The sub-portion of each main pier con- 
sists of two steel caissons each 11 ft in 
diam and an overall length of 56 ft 
spaced 26 ft on centers. Each of these 
caissons is founded on fourteen 10-in. 
bearing pile, 50 ft long in the east pier 
and 98 ft long in the west pier. Each 
caisson has an 8-ft seal course, a 5-ft fill 
course, a 35-ft hollow section, and an 
8-ft solid top course. 

Each of the 4-ft high pier tops of each 
main pier consists of two independent 
rectangular pedestals of concrete 7 ft 
long and 4 ft wide. 

Each main anchorage is 40 ft long, 
22 ft wide, and 14 ft 8 in. deep at the 
back, tapered to 12 ft 8 in. at the front. 

Each anchorage is founded on thirty- 
five 10-in, steel bearing pile 60 ft long 
in the east anchorage and 100 ft long in 
the west anchorage. All the steel bearing 
pile are battered 4 in. to the foot with 
the exception of eight pile in the last 
two rows at the heel, which are driven 
plumb. 

The two main towers are 116 ft 6 in. 
above the pier top elevation to the center 
of the main cable. The pin connected 
cantilever wind trusses have a total 
spread of 147 ft from center to center 
of wind cables. 

The two main cables are 234 in. diam 
and the two wind cables 134 - ae. 
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wbtie ¢ ects Welat 


1. Uniform Roundness—Pipe ends match up 
perfectly—speed construction—cut costs. 


2. Uniform Diameter—No “‘off-size” lengths to 
cause welding difficulties at joints. 


3. Uniform Wall Thickness—Absolute depend- 
ability throughout every inch of length and 
circumference. 


4. Uniform High Yield Strength— Permits build- 
ing of higher pressure lines—utilizing design 
values to fullest advantage. 


5. Uniformly Straight—Lengths line up evenly 
—go into the ditch freely. 


6. Easy to Bend—High-ductility steel makes 
bending in the field easy. 


7.Easy to Weld—Low carbon steel welds 
readily—makes sound joints. 


8. Freedom from Scale—Insures against clogged 
valves, contamination of petroleum products. 


9. Long Lengths—Reduces number of joints— 
makes jobs move with longer strides. 


INSPECTED INSIDE. Republic Electric 
nts “p> Weld Line Pipe 


AND’ OUT is made from flat- 
Pas rolled steel both 
sides of which are 

closely inspected. 

Thus, you are assured that the surface which 
becomes the inside wall when formed into 
pipe, is free from hidden defects. 


10. 






= ‘ 


Remember, too, that more than 44,000 miles 
of Republic Electric Weld Line Pipe, put 











into service over an eighteen-year period, 
have proved conclusively its ten-point supee 
riority. Write for literature. 






REPUBLIC STEEL CORPORATION 
GENERAL OFFICES ¢ CLEVELAND 1, OHIO 
Export Department: New York 17,N.Y. 


Other Republic Products include Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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Compressor stations on 


Texas-California line 


By FRANK H. LOVE, Managing Editor 


or purposes of moving gas through 
El Paso Natural Gas Company’s new 
26-in. line, a total of 138,200 compressor 
horsepower was authorized by the Fed- 

eral Power Com- 
| EXCLUSIVE mission. This is the 

ultimate horsepow- 
er, however, and it is not all being 
provided for the initial stage of opera- 
tion. At present, four mainline sta- 
tions are being constructed—at Eu- 
nice, Jal, El Paso, and Tucson, and three 
field stations—at Eunice, Fullerton, and 
Keystone. Some of these stations will 
have their ultimate capacity in the be- 
sinning; some will have their capacity 
increased later. Construction of a sta- 
tion at Dumas, Texas, will begin this 
fall or early next year, and on the agenda 
for future installation are mainline sta- 
tions at Guadalupe, Deming, Willcox, 
and Gila. Operation of the mainline sta- 
tions will be at a suction pressure of ap- 
proximately 500 psi and discharge of 
825 psi. 

The fact that 75 per cent of the gas 
going into this line for delivery to Cali- 
fornia is from Permian Basin oil wells 
presents a particular problem. California 
state law requires that consumer gas con- 
tain not more than 0.25 grains by hydro- 
gen sulphide and not in excess of 5 grains 
of mercaptans per 100 cu ft of gas. The 
oil and gas produced in the Permian 
Basin contains varying amounts of hy- 
drogen sulphide, the content in some of 
the gas being extremely high. Tests on 
gas that will be delivered to E] Paso 
Natural for this line show that some of 
the gas has as little as 2 grains of H,S 
per 100 cu ft, whereas other gas has as 
high as 600 grains per 100 cu ft. For the 
treating of gas, therefore, combination 
gas purification and dehydration plants 
are being installed at all three field sta- 
tions, two at Eunice and one each at Ful- 
lerton and Keystone, as well as one at 
the Jal No. 1 mainline station. A general 
description of the several compressor 
stations now under construction follows: 
@ Eunice plant. The Eunice plant in- 
cludes.both a field station and a mainline 
station. Residue gas will be received 
from natural gasoline plants of Phillips 
Petroleum Company and Warren Petro- 
leum Corporation. Initially El] Paso Nat- 
ural will receive at the Eunice field sta- 
tion approximately 40,000,000 cu ft a 
day from Phillips and 22,000,000 cu ft 
a day from Warren. The former gas will 
be received at a pressure of 40 psi and 
compressed to 550 psi, whereas the lat- 
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ter will be received at 200 psi and com- 
pressed to 550 psi. In addition, an emer- 
gency line from the south can provide 
the plant with 50,000,000 cu ft a day di- 
rect from dry gas wells should the need 
arise. 

After being compressed to a pressure 
of 550 psi the gas will be passed through 
a high pressure treating plant for re- 
moval of hydrogen sulphide and mois- 
ture. A combination process will be em- 
ployed using monoethanolamine and di- 
ethylene glycol. There will be two such 
plants, the gas stream being divided and 
a part going to one, the rest to the other. 
There also will be a water monoethan- 
olamine plant that treats the gas used 
for fuel. From 8,000,000 to 10,000,000 cu 
ft a day will be used for this purpose. 

When the gas has been treated and de- 
hydrated it will be discharged to the 
Eunice mainline station and compressed 
to a maximum of 825 psi, at which pres- 
sure it will enter the 26-in. mainline. 

The field station initially will have 
nine 1200-hp compressor units, which 
will also be its ultimate capacity. These 
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units will provide two-stage compression. 
The mainline station at Eunice will have 
five 1000-hp units initially with five more 
of the same horsepower being added to 
attain ultimate capacity. These will op- 
erate single stage. 

Auxiliary power will be supplied by 
two 1500-kw extraction turbines. Steam 
will be generated by water-tube super- 
heated boilers. There will be three of 
these, each producing 35,000 lb of 600 F 
steam an hr when operating at 600 psi. 
Steam will be discharged directly to the 
turbines where 125-psi steam will be 
extracted in an intermediate stage to be 

d as the heating media for the gas 
treating plants. Whatever additional 
steam is required for power generation 
will be carried through the turbines and, 
exhausting at a pressure of 5 psi, will be 
condensed in an aerial type condenser. 

Cooling towers at the Eunice plant 
and at all stations are of the induced 
draft type. For cooling gas and engine 
oil at the Eunice field plant, there is a 
four-cell tower, each cell being 24 ft by 
24 ft. At the Eunice mainline station the 
tower has two cells, each cell also meas- 
uring 24 ft by 24 ft. To serve the treating 
plant is a seven-cell tower. Jacket water 
cooling will be by means of air-cooled 
forced-draft exchanger units. 

@ Fullerton plant. The Fullerton plant 
will take gas from Phillips Petroleum 
Company’s Fullerton gasoline plant and 
compress it in two stages from 40 psi to 
580 psi. For this purpose six 1000-hp 
V-angle compressors and two 1200-hp 
straight-angle compressors are being in- 
stalled. After compression the gas will 
be cooled and sent to a combination 
treating and dehydration plant, being 
then taken through a 14-in. pipe line to 


Because much of the gas contains a high percentage of hydrogen sulphide, it will be 
treated by plants of this type before going into El Paso Natural Gas Company line. 
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Twenty-one Clark “Big Angle” Com- 
ressors have been installed for gas 
oster service on the El Paso Natural 
Gas Co. Pipe Line. Still more units are 
to be added to the 23,200 B.H.P. of these 


efficient a compressors 


now on the line. 

Rating 200 B.H.P. per cylinder, the 
Clark “Big Angle” is the answer to the 
demand for greater power in less space 
and at lower over-all cost. 

An outstanding feature of the “Big 
Angle” is the accessibility of all im- 


ortant parts for maintenance purposes. 

tanding on the platform, the operator 
can easily reach the air starting housings, 
cam shaft, cylinder head, bolting, spark 
plugs, gas injection and starting plugs. 
Compressor cylinder covers are large 
and easy to remove to get at the packing 
or other 

For pipe line booster service, repres- 
suring or any other heavy-duty com- 
pressor service, the Clark “Big Angle” 
offers unique advantages. Sizes 5, 6, 8 
and 10 cyl., 1000 to 2000 B. H. P. 


For complete specifications and 
data on the “Big Angle”, in- 
cluding typical installation de- 
sign for modern pipe line sta- 
tion, write for Catalog BA17. 





CLARK BROS. CO. INC., OLEAN, NEW YORK 


eft, above, gas switching manifold at 
Jal No. 1 station. Right, above, suction 
und discharge lines to compressors at 
jal No. 1. Center, air-cooled forced- 
lraft exchanger unit for cooling engine 
vcket water. Below, two of the three 
team condensing units installed at Jal 
No. 1 station. 


suction header of the Eunice main- 
station. 
\ seven-cell induced draft cooling 
wer will be utilized to cool the gas, en- 
oil, and for treating plant cooling 
quirements. To cool the engine jacket 
iter a four-cell air-cooled unit is being 
nstalled. 
Steam will be supplied to the treating 
lant by two 22,000 lb per hr water tube 
oilers operating at 225 psi saturated 


im 


[he auxiliary plant will consist of feur 
0-hp gas engines driving 250-kw gen- 
rators. 

In point of capacity, Fullerton is an 
| ltimate plant, insofar as plans have 
een developed to the present time. 

@ Jal No. 1. At the Jal No. 1 station 
gas will be compressed by three 800- 
V-angle compressors to a maximum 
sure of 900 psi. The gas is taken 
rough a 16-in. line 47 miles long that 
nnects .with the 26-in. California line 
ym Eunice. 

\ new combination treating and de- 

ydration plant having a capacity of 50,- 

000,000 cu ft a day, and a solid dehydra- 
plant having a capacity of 65,000,- 
100 cu ft a day, are being installed. 

For auxiliary power two 250-kw steam 
rbines are being provided. These units 
vill take steam at 200 psi and exhaust 
5 psi into three vertical condensing 
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Water tube boilers being erected at 
Fullerton station. Two of these units 
will supply 225-psi saturated steam 
at the rate of 22,000 lb per hr each. 


units. These are quad units that have the 
cooling sections on the sides and the fan 
in the center. Cooling for the treating 
plant and of compressor water is by 
means of a six-cell induced draft cooling 
tower and appurtenant heat exchange 
equipment. 
@ Keystone station. The Keystone sta- 
tion will receive a part of its gas from 
an absorption gasoline plant being con- 
structed by Shell Oil Company, Inc., in 
the TXL-Wheeler field. This gas will be 
taken at a pressure of 175 psi and com- 
pressed to 575-600 psi by three 800-hp 
V-angle compressor units. In addition, 
600-psi gas will be brought into the sta- 
tion from various points in the Keystone 
field, the total supply being commingled, 
treated, and dehydrated. The initial vol- 
ume of gas handled by the Keystone sta- 
tion will be about 45,000,000 cu ft a day. 

After compression and treating the 
gas will be sent through a 14-in. line to 
the Jal No. 1 station, where it can go 
into any one of several transmission 
lines—the new California line, the exist- 
ing system of E] Paso Natural Gas Com- 
pany, or to the Rhodes reservoir. 

The Rhodes reservoir is an interesting 


- a 
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-»ewith FLUQR COUNTERFLOW COOLING TOWERS 

his three-cell unit, installed over a completely enclosed coil shed, 
assures required cold water temperatures. At right, adjacent to 
compressor building, are Fluor Air-Cooled Mufflers. 


-o with FLUOR COUNTERFLOW COOLING TOWERS 
Here is a six-cell Fluor Counterflow induced draft tower of 
the coil shed type, designed to cool water which in turn 
cools jacket water and gas circulated through the coils at 
the bottom of the tower. Structure at right is a boiler plant. 


-ee with FLUOR FIN-FAN 
COOLING UNITS Used to cool 
engine jacket water for compres- 
sor power cylinders, the Fluor 
Fin-Fan Cooling Unit offers 
exceptionally efficient operation 
at low cost. The reason? The 
patented “K-fin” coil sections 
and properly designed and 
applied mechanical accessories. 





.» with FLUOR GLYCOL-AMINE GAS 
TREATING PLANTS This Eunice, New 
Mexico plant, constructed by the El Paso 
Natural Gas Company, was completely 
designed and engineered by Fluor. The 
patented Fluor Glycol-Amine treating process 
permits high purity acid gas removal and 
dehydration in one operation. 
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.». with FLUOR G 

at the Fullerton Field 

well as other field statio 

Gas Cleaners efficiently re 
impurities from the gas stream" 
stations dust removal is accomplis 
with Fluor Gas Cleaners of another 


Stretching 1200 miles from 

the “Biggest Inch” completes the vast networt 
transmission lines which powe ; 

By the same token, the “Biggest In another great Fluor achievé 

It was a race against time. Minutes counte@3ft as much as men and materiel. 
And... Fluor measured up to every requirement. For instance: 

Fluor patented Glycol-Amine processing plants will treat most of the gas ¢ 
flowing through the “Biggest Inch.” Fluor Gas Cleaners will remove both liquid and 
solid impurities. Fluor Pulsation Dampeners will help to keep the gas moving 

in a steady stream, reducing maintenance costs and increasing horsepower 
efficiency. Fluor Counterflow Cooling Towers and Fluor Fin-Fan Cooling Units will 
keep operating temperatures under control. Fluor Air-Cooled Mufflers will 

silence compressor engine noise and ventilate engine rooms. 

And each passing year will prove again and again the quality and stability 

of Fluor Products and Fluor Designs; will prove that, whether the job is big or 
little, it pays to Be Sure with FLUOR! 


RODUCTS: Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 


ERVICES: Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 


HE FLUOR CORPORATION, LTD., Los Angeles 22. NEW YORK - PITTSBURGH - KANSAS CITY - HOUSTON: TULSA - BOSTON 
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Above, cooling towers of this type are 
being installed at all compressor sta- 
tions. These vary in size. Center, turbine 
pumps of this type will be used to pump 
water over the cooling towers. Below, 
centrifugal pumps driven by 50-hp mo- 
tors for circulating engine jacket water. 





110 








project and worthy of special mention. 
Several years ago E] Paso Natural Gas 
Company purchased from The Texas 
Company rights to the Jal field to a 
depth of 4000 ft, including all wells. For 
the last two years the company has been 
reinjecting gas into the producing for- 
mation, more or less trying to determine 
whether the structure is a closed one. 
It is now the plan to use this reservoir as 
an underground storage for gas for the 
California project. Surplus gas will be 
injected into the reservoir and with- 
drawals made on days of peak demand. 
@ El Paso station. The El Paso main- 
line compressor station will have six 
1000-hp single-stage compressor units 
to compress the gas from a suction pres- 
sure of 500 psi to a discharge pressure of 
825 psi. 

A two-cell induced draft cooling tower 

will take care of gas and oil cooling. 
Jacket water will be cooled by a two- 
cell air-cooled unit. Two 60-in. oil scrub- 
bers are being provided to clean the gas. 
The auxiliary plant will consist of two 
gas engines driving 250-kw generators. 
@ Tucson station. The Tucson station 
virtually will be a duplicate of the El 
Paso station, with operating pressures 
the same. Tucson will have one more 
1000-hp compressor unit—a total of 
seven. Another difference will be that all 
cooling will be within the cooling tower. 
which will be a three-cell unit. No air- 
cooled unit will be installed here due to 
the high summer temperatures, which 
would make them less effective. 
@ Dumas station. The compressor sta- 
tions thus far described will be ready for 
initial operation of the line. Work will 
begin this fall or the first of the year on 
the laying of the 24-in. line from Eunice 
to Dumas, in Moore County, Texas, and 
the construction of the compressor sta- 
tion at the latter point. Gas will be re- 
ceived from a new gasoline plant being 
built by Phillips Petroleum Company. 
Initial capacity will be 55,000,000 cu ft 
a day, which later will be increased to 
180,000,000 cu ft. 

Five 1000-hp single-stage compressor 
units will be installed for the initial 
stage. Minimum suction will be at a pres- 
sure of 200 psi, with the compressors 
discharging at a maximum pressure of 
780 psi. 

Oil and gas cooling will be in a two- 
cell cooling tower and jacket water cool- 
ing will be by means of an air-cooled 
unit of three cells. 

A glycol dehydration plant also will 
be erected that will use Dowtherm as the 
heating medium instead of steam. 

As auxiliary equipment one 125-kw 
generator and one 250-kw generator. 
driven by gas engines, will be installed. 
Later, two more 250-kw units will be 
added. 

Gas from the Dumas station will be 
delivered to the suction of the Eunice 
mainline station. 

@ Station foundation construction. 
One of the features in construction of 
the compressor stations was the method 
of pouring foundations by transporting 
the fresh cement through pipe lines by 
means of direct acting pumps. Placing 
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26-inch, Series 400 Walworth Welded End 
Rolier Bearing Lubricated Plug Valve with 
Automatic Cylinder Control Installed in Texas 
to California Pipe Line. 


h “| of j 4 ¥ toy ‘. 








WALWORTH 


(TN ae lubricated 
: ; me tas on Suction we Discharge Pp l U 5 V a lv e ~ 


nis Lines to Compressors at No. 1 Compressor 
Station of El Paso Natural Gas Company. 





used in Texas to California Gas Line 


w ...- and Compressor Stations 

2S- 

ors Walworth Lubricated Plug Valves used at of the United States, South America, and else- 

of many points in the new 1,202 mile West Texas- where in the world is a fitting tribute to the 

- Southern California gas line are designed to _ excellent performance of these valves. 

-. give its joint builders dependable service where In addition to Lubricated Plug Valves, 

wr dependability is a “must”. Walworth manufactures a complete line of 

Easy to operate, tight sealing, resistant to Pipe Line Valves, Flow Line Valves, Bronze 

rill wear and corrosion, Walworth Lubricated Valves, Steel Valves and fittings for every type 

the Plug Valves assure long years of “top” service of service — from drilling field to refinery. 
at low operating cost. Their use in handling For full information about Walworth’s com- 

kw natural or manufactured gas, crude oil and plete line of valves see your nearby distributor, 

oo gasoline in some of the most important fields _ or write direct to: 

ed. 

be 

be . 

WALWORTH 

on. 

of valves and fittings 

ing 60 EAST 48nd STREET NEW YORK 17, N. Y. 

by 

‘ing DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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the cement in this manner, instead of 
ising buggies and wheelbarrows, result- 
| in the need for fewer men for the job, 
nd a reduction in the time required to 
pour the foundations. On an average, a 
rew of 11 workmen, including foreman, 
hovel operator, mixer, Pumpcrete op- 


erator, puddlers, and pipe layers, could 
pour 17 yd an hr. To pour a like amount 
with the buggy and wheelbarrow type 
operation would require a crew of ap- 
proximately 45 men. It is estimated that 
the saving in time and labor on this job 
was approximately 60 per cent. Among 


Solid dehydration plant having a capacity of 65,000,000 cu 


ft a day will remove moisture from gas at Jal No. 1 station. 








Nine 1200-hp compressor units at the 
Eunice field station, which will compress 
gas in two stages from 45 psi to 550 psi. 


the time-saving elements involved was 
the fact that the aggregate pile could be 
located far enough from the forms so 
that work on all foundations and piping 
could be in progress simultaneously. 

The batching bin of the equipment 
used on the E] Paso job consisted of (1) 
a rock compartment (30 cu yd capacity), 
(2) sand compartment (20 cu yd ca- 
pacity), and (3) cement compartment 
(400-sack capacity). Rock and sand 
were loaded into their compartments by 
a ¥%-yard clamshell and cement by a 
bucket conveyor. These ingredients were 
measured into the mixer and the plastic 
concrete discharged into the hopper of 
the Pumpcrete unit, from where it en- 
tered the pipe line and was pumped to 
desired locations. The pipe line used was 
7 in. in diam, and under the most exact- 
ing conditions, which were at Eunice, 
the concrete was pumped a maximum 
distance of 750 ft and to elevations as 
high as 30 ft. 
@ Employe housing. No small item in 
the overall program is the provision of 
employe housing. At each of the com- 
pressor stations five and six-room houses 
are being erected. The total for the first 
stage of the project will be 105 houses. 
which is quite a project in itself. 
@ Design and construction. The com- 
pressor stations were designed and are 
being constructed by the E] Paso Nat- 
ural Gas Company organization. 

x* 
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This special “‘Y"’ 


TURN Part No. 1, 


available everywhere. 





combines 





Lava @) 
10-inch, standard weight, long 
radius welding elbows—TUBE- 


immediately 


“A speedy, simple, satisfactory answer” 


M**"8 the time when a long delay 
in getting a special fitting seems 


unavoidable. Many’s the time when 
that fitting can be fabricated from 
TUBE-TURN Welding Fittings out of 
stock and give you the right answer— 
“speedy, simple, satisfactory.” 

The “Y”’ diagrammed above was put 
together with standard TusBE-TuURN 
welding fittings, shown in Tube-Turn 
Catalog No. 111, and taken out of reg- 


TUBE-TURN 


TRADE Mann 


ular stock. This gave the designer what 
he needed when it was needed, in a 
hurry. 

TUBE-TURN welding fittings are par- 
ticularly Suitable for piping fabrication 
because of the uniform wall thickness 
and full circularity which allows them 
to be cut and joined at odd angles, and 
because of uniformity from fitting to 
fitting. Order two, a hundred, or a 
thousand TUBE-TURN welding fittings 
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of the same size and part number, and 
they will be dimensionally alike. 
TUBE-TURN welding fittings and 
flanges are manufactured in more than 
4000 types and sizes. They come ina 
wide variety of metals and alloys. For 
details, contact the nearest TUBE-TURN 
distributor. For his name, write to— 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY 
District Offices at New York, Washington, D. C., Philadelphia, 
Pittsburgh, Detroit, Chicago, Houston, San Francisco, Los Angeles 


We ding Fittings and Flanges 
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Warren Petroleum Corporation’s Monument, New Mexico, plant, the capacity of which is being increased 
from 35,000,000 cu ft of gas a day to 65,000,000 to 75,000,000 cu ft by installation of new equipment. 


Gas supply for West Texas-California line 


To rutrit its agreement with South- 
ern California Gas Company and South- 
ern Counties Gas Company to provide a 
30-year supply of natural gas, El Paso 

Natural Gas Com- 


long term contracts 


with several companies operating in the. 


Permian Basin, Hugoton, and Panhan- 
dle fields. Among these are Phillips Pe- 
troleum Company, Shell Oil Company, 
and Warren Petroleum Corporation. 

El Paso Natural has a purchase con- 
tract with Phillips Petroleum Company 
for residue gas from four plants in West 
lexas and eastern New Mexico. The con- 
tract specifies a volume of 80,000,000 
cu ft a day during the first five years of 
operation of the California line, and 75,- 
000,000 cu ft a day thereafter. The four 
plants are the Eunice gasoline plant in 
Lea County, New Mexico, the Fullerton 
gasoline plant, Andrews County, Texas, 
owned jointly by Phillips and Fullerton 
Oil Companies and operated by the for- 
mer, the Seminole gasoline plant, Gaines 
County, Texas, and the Goldsmith gaso- 
line plant, Ector County, Texas. 

Initial deliveries are to be made to El 
Paso Natural Gas Company from the 
Eunice and Fullerton plants, 40,000,000 
cu ft a day from each, or a total of 80,- 
000,000 cu ft. 

El Paso’s contract with Phillips also 
provides for the delivery of gas by the 
latter, from the Texas Panhandle field. 
To provide this supply Phillips has un- 
der construction a gasoline extraction 
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and hydrogen sulphide removal plant in 
Moore County. The initial gas process- 
ing capacity of this plant will be 55,000,- 
000 cu ft a day and provisions are made 
to increase this capacity to 180,000,000 
cu ft a day. Construction is scheduled to 
be completed and deliveries begun by 
the summer of 1948. 

Long term contracts have also been 
made with Warren Petroleum Corpora- 
tion for delivery of gas from its Monu- 
ment gasoline plant, Monument field, 
New Mexico, and Shell Oil Company, 
Inc., for gas from the plant that com- 
pany is now constructing in the TXL- 
Wheeler area, Texas. 

@ Phillips’ Eunice gasoline plant. 
Phillips’ Eunice gasoline plant is the 
absorption type. Completed in 1936, it 
now has a capacity of 130,000,000 cu ft 
a day. The addition of new equipment 
will increase this capacity by approxi- 
mately 45,000,000 cu ft a day. Three new 
600-hp compressor units will be install- 
ed, three absorbers, and field lines. Pres- 
ent compressor horsepower totals 8500. 
The plant is tied-in to approximately 400 
producing wells, which are drilled to ap- 
proximate depths of 4000 ft. Plant in- 
take pressure is 5 psi and discharge to 
El] Paso Natural will be at a pressure of 
40 psi. 

@ Phillips’ Fullerton plant. The Ful- 
lerton absorption pldht was completed 
in 1945 and at present has a capacity of 
70,000,000 cu ft a day, with an installed 
compressor horsepower of 6500. Capac- 
ity will be increased by the addition of 


two new 800-hp compressor units, more 
distillation equipment, and extended 
field lines. Operating pressures are the 
same for the Eunice plant—5 psi suction 
and 40 psi discharge. 

Approximately 300 wells are connect- 
ed to this plant. These wells are virtually 
all producing from the Clear Fork zone 
at depths of approximately 7200 ft. 

@ Phillips’ Seminole gasoline plant. 
The Seminole plant of Phillips is also 
the absorption type and has a capacity 
of 28,000,000 cu ft a day. The compres- 
sor horsepower is 4200. The plant was 
constructed in 1944. Initial delivery of 
gas to El Paso Natural does not include 
this plant nor the Goldsmith plant. 

@ Phillips’ Goldsmith gasoline plant. 
The present processing capacity of Phil- 
lips’ Goldsmith plant is 75,000,000 cu ft 
a day. This plant, completed in 1937, has 
7000 compressor hp. 

@ Warren’s Monument Gasoline Plant. 
The Monument Gasoline Plant of War- 
ren Petroleum Corporation at present 
has a capacity of 35,000,000 cu ft of gas 
a day. This will be increased to 65,000,- 
000 to 75,000,000 cu ft by new installa- 
tions now being made. The program in- 
cludes 11 new 600-hp compressors, a 
10-ft 6-in. by 86-ft absorber, a 30-in. by 
70-ft deethanizer, a 6-ft by 69-ft debu- 
tanizer, two fire-stills each having a rated 
capacity of 1200 gpm of absorption oil, 
ten 1000-bbl tanks for butane and gaso- 
line storage, two 500-bbl spheroid tanks 
for butane and gasoline, two gas enginé 
driven generating units, one a 675-hp en- 
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si< Developed by this W orthington Super- 
charged Dual Fuel Diesel Engine, Type 


uteal 
SEHGO-8, on acceptance test at the municip 
plant, Lamar, Colorado. 


Ps. 


TE 
“% 2 ST DETAILS, 7050 


99s and pilot 


3600 ft, oil fuels included 


* ++ Clevation 


First in the U. S. to produce a 4- 
cycle Dual Fuel Diesel . . . first in the 
world to supercharge this type of 
engine... Worthington offers the 
Lamar data as proof of thinking ahead 
in Diesel engineering. But such records 
are only part of the Worthington econ- 
omy story. Today, with a scarcity of 
all fuels in prospect, you can save by 


USING THE CHEAPEST FUEL 
AVAILABLE 


Worthington Diesels, naturally as- 
pirated or turbo-charged, are built in 
three fuel-burning types — Oil, Gas 
or Dual Fuel. With Worthington Dual 
Fuel Diesels you can burn oil and gas 


net 
©Power-hour ot full Bry Per yoo 
++ total 


in any ratio, or switch to either com- 
pletely — and instantly — permitting 
lowest fuel costs under changing con- 
ditons. 
CHOOSE FROM 
THE WORLD'S LARGEST LINE 

Besides the widest range of Diesel 

and gas engine types and sizes, Worth- 
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ington brings a wealth of experience 
in design, construction, and applica- 
tion to provide you with maximum 
power at lowest cost. For further de- 
tails that prove there's more worth in 
Worthington, contact Worthington Pump 
and Machinery Corporation, Engine Divi- 
sion, Buffalo, N.Y. 
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Phillips Petroleum Company’s Fullerton plant, which has a capacity of 70,000,000 cu ft a day and an installed 
compressor horsepower of 6500. From this plant El Paso Natural will receive 40,000,000 cu ft of gas a day. 


Under construction by Shell Oil Company, Inc., in the TXL-Wheeler area of West Texas, is this absorption type 
gasoline plant. Contracted to El Paso Natural is 20,000,000 cu ft a day, with option to take more if needed. 








gine driving a 400-kw generator and the 
other a 275-hp engine driving a 125-kw 
generator. A new induced-draft cooling 
tower also will be installed, a 150-gpm 
lime and soda ash water treater, and 50 
miles of field lines laid, the last varying 
in size from 4 in. to 20 in. diam. 

The plant already contains a total of 
32 compressor units having a total horse- 
power rating of 6185. 

The suction pressure varies from 444 
to 6 psi with discharge pressure of 80 
psi. Under the new set-up the discharge 
pressure will be about 200 psi. 

Warren. Petroleum is selling El Paso 
Natural approximately 12,000,000 cu ft 
of gas a day at the present time, which 
will be increased to 40,000,000 cu ft 
within the next year or so. In addition, 
the plant is supplying the Johnson Car- 
bon Black Company with approximately 
20,000,000 cu ft a day. 

The Monument plant will be con- 
nected to 499 wells, including new wells. 
To connect the latter 50 miles of lines 
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will be laid, varying in diameter from 
4 in. to 20 in. 

@ Shell’s TXL-Wheeler gasoline plant. 
The Shell Oil Company, Inc., is con- 
structing in the TXL-Wheeler area of 
West Texas, an absorption type gasoline 
plant having a capacity of 45,000,000 cu 
ft a day. A contract with E] Paso Nat- 
ural Gas Company gives that company 
20,000,000 cu ft a day with an option to 
take additional gas. A 16-in. line will 
deliver the gas to the Keystone field sta- 
tion of E] Paso Natural, a distance of ap- 
proximately 15 miles. 

The plant will operate at a suction 
pressure of 3 psi and a discharge pres- 
sure of 175 psi. Design is for the recov- 
ery of 95 per cent butanes, 50 per cent 
propanes, and the manufacture of 26-lb 
RVP natural gasoline. Products will be 
loaded 17 miles southeast of the plant 
where a 20-car loading rack is being 
built. Three 4-in. pipe lines will trans- 
port the products from the plant to the 
loading rack. 
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Eight 800-hp angle type compressors 
are being installed and provisions made 
to set three more units of the same size. 
Initially three generator units driven by 
800-hp engines are being provided and a 
similar installation will be added soon 
after the first of the year. Distillation 
steam will be generated by four 150-hp 
oil field type boilers, which will provide 
200-psi steam. The cooling tower will be 
of the induced draft type. 


Approximately 275 wells have been 
completed in the TXL-Wheeler area and 
35 to 40 rigs are drilling. Most of the 
wells are producing from the Ellenburg- 
er formation at an average depth of 10,- 
150 ft and from the Devonian at an av- 
erage depth of 8300 ft. In the TXL field 
eight wells have been completed in the 
Clear Fork zone at an average depth of 
5600 ft. Wells in the Wheeler field are 
mostly dually completed, in the Ellen- 
burger at a depth of approximately 10,- 
600 ft and in the Devonian at a depth of 
about 8500 ft. xk * 
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Welding the Piping 
For a Lube Oil Plant 


By D. W. ROSS, PRESIDENT 
T & R CONSTRUCTION COMPANY, INC. 
HOUSTON, TEXAS 


N fabricating the piping for oil refineries, we 
| electric arc welding wherever possible 
—to insure permanently tight and maintenance- 
free connections, permit more functional de- 
signs, and reduce costs. Pictured here is some 
of the piping which we have fabricated for a 
lube oil plant of a major oil company. 


Fig. 1 is a 24-inch loop which will be the 
vapor line from the vacuum tower in the vacuum 
distillation unit. The pipe was a 4” wall. The 
joints were roll-welded in four passes, using 
Lincoln ‘‘Fleetweld 5” electrode, %” and 3%” 
diameters. 


Fig 2 shows the welding of cooling box coils. 
‘A Tube Turn is being welded to the end of one 
of the pipes. These pieces are rotated in a posi- 
tioner and welded in three passes, using 59” 
and %” ‘‘Fleetweld 5’’. 


Fig. 3 is a header for a cracking unit. It con- 
sists of an 8” header, four 6” nozzles and one 
3” nozzle. The assembly was completely tacked 


Fig. 1. Loading a 24” loop for a vacuum tower. 








up, then jigged in a welding positioner and 
rotated. Joints were welded in three passes, 
using “‘Fleetweld 5,” 1%” for the first pass, 549” 
for the second and %%” for the last. 


All of this piping is ASTM A-53. Joints were 
all bevelled 3714° and welded with a 3” gap. 
Lincoln ‘‘Shield-Arc’’ Welders were used. All 
pieces of fabricated pipe were piece-marked by 
field position in order to facilitate erection. 


Fig. 3. Fabricated header for cracking unit, all welded. 























The above is published by LINCOLN ELECTRIC in the interests of progress. Specifications and procedures for “‘Fleetweld 5°’ electrode are given in 
the Weldtrectory. For a free copy, write The Lincoln Electric Company, Dept. 425, Cleveland 1, Ohio. 
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Making up the recording instrument preparatory to a run. With this type assembly, using a spring finger stabilizer, instru- 
ment is dropped into drill pipe and recovered when bit is broken off. Used only when string is to be removed from the hole. 


Controlled vertical drilling 


By RICHARD SNEDDON, Pacific Coast Editor 


Iv is quite natural that some spectacu- 
operation can and does completely 
vershadow less dramatic yet more sig- 
ificant coincidental developments, This 
was never better ex- 

| EXCLUSIVE | emplified than in the 
invention of well- 

irveying devices and the discovery of 
the crooked hole. The first reaction to 
the disclosure was one of amazement, not 
it the mere crookedness of supposedly 
straight holes, but at the tremendous ex- 
tent to which, in many instances, the bit 
had wandered from its designated path 
without the knowledge of the driller. The 
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actual proof of something hitherto just 
vaguely suspected immediately nullified 
a great accumulation of sub-surface data 
that had been meticulously derived from 
experiments and rationalization, all of 
which assumed the bore hole of an oil 
well to be vertical. This fact, as might be 
expected, led to an intense study of all 
involved factors, and in a comparatively 
short time produced effective devices and 
techniques for c_ntrolling the meander- 
ing tendency of the drilling bit. 
Because of the already mentioned hu- 
man propensity for displaying interest 
in the more dramatic aspects of a prob- 
lem, the literature has since been en- 


riched with the exploits of controlled di- 
rectional drilling. Articles have been 
written ad infinitum on accomplishments 
of the deviating art, and actually they 
have well deserved comment and com- 
mendation; but it is strange that there 
has been so little reference to the vastly 
more prevalent necessity of controlled 
vertical drilling, for here is the objective 
in perhaps 99 wells out of every hundred. 
The vertical hole is the basic and funda- 
mental purpose of drilling—the direc- 
tional hole is a modification, an adapta- 
tion, designed to meet extraordinary con- 
ditions; and, surely, in this highly ef- 
ficient age, there is no place for acci- 
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The most peaceful, profitable scene in the world can 
be an oil field where Axelson Sucker Rods activate 
Axelson Deep Well Plunger Pumps. Not one pulling 
job in sight! 


And, conditions seem to make little difference. Axelson 
makes rods and pumps to hurdle more successfully any 
handicap yet devised by Mother Nature. 
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FIG. 1 


FIG. 1. A simple illustration of the similarity of the drill string 
to a plumb bob, with the entire string in tension. 


FIG. 2. In diagram a, some weight is allowed to bear on the 
bottom of the hole and B is now in compression. When exces- 


FIG, 2 



































sive weight is applied, as in b, the plumb bob effect is nulli- 


fied. Compression of D deflects the drill string, tips the bit 
and drill collars, and the course of the hole is turned away 


from vertical. 


FIG. 3. The rotational position of the drill string under com- 
pression influences the direction of drilling. 


dental or uncontrolled drilling, whether 
it be directional or vertical. 

It is obvious that, under normal con- 
ditions, the truly vertical hole must rep- 
resent the most economical route to the 
oil sand. It is the shortest distance be- 
tween two points, hence, all things con- 
sidered, it should reduce total drilling 
time, cut operating costs, and accom- 
plish other incidental savings. These 
matters shall be discussed later, but 
meantime it will be interesting to exam- 
ine the various techniques by which con- 
trol of vertical drilling may be exer- 
cised, looking particularly into the fac- 
tors that influence the course of the bit, 
and the means by which its course— 
straight or devious—becomes known to 
the operator. 

If a drill string were suspended from 
the rotary vertically without contacting 
the wall or bottom of the hole it might 
be regarded as a plumb bob—the drill 
pipe being the supporting member, and 
the bit and drill collars being the bob or 
weight. Theoretically, of course, the drill 
string in suspension should always be 
vertical and the hole drilled by it should 
also be vertical; but it ‘ecomes neces- 
sary to apply pressure to get cutting ac- 
tion, and this is accomplished by allow- 
ing part of the weight of the drill string 
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FIG. 3 


to bear on the bit. Thus a section of the 
drill string above the bit must be in com- 
pression while the rest of the drill string 
beyond the compression point remains in 
tension. It can be seen then that the 
plumb-bob theory is modified in propor- 
tion to the weight of the drilling string 
that is allowed to rest on the formation 
being drilled, and that, if this weight 
becomes excessive, the analogy is lost. 

When excessive weight is applied and 
the drilling stem above is put into com- 
pression, a number of influences are 
brought to bear on the bit and drill col- 
lar, and these tend to deflect the hole 
away from the vertical: Compression of 
the drill stem is actually the original 
cause of deflection, and unless the ten- 
dency is arrested before it reaches conse- 
quential proportions, it promotes the de- 
velopment of other undesirable trends 
and effects that may get beyond the 
point of manipulative recovery, and re- 
quire directional instruments and tools 
for their correction. There is really no 
good reason for allowing such a situa- 
tion to develop, for close observation and 
immediate remedial steps can quickly 
obviate any such necessity. 

Distinctly pertinent to the course of 
the bore hole is the drillstem position a 
short distance above the bit during rota- 





FIG. 4 


FIG. 4. When inclination from vertical exceeds the critical 
angle as in A’, the subsequent return to vertical as in B’, causes 
the plumb bob tendency of the string to be effective only 
through A, the lowest turning point. 


tion in the hole. When the drillstem is 
under compression, it is no longer con- 
centric with the hole—the bit is deflected 
in the direction opposite that at which 
the drillstem lies nearest to the wall of 
the hole. The speed of rotation, length 
and diameter of the hole are all factors 
that affect the rotational position of the 
stem above the bit. Incidentally, it might 
be remarked that bowing of the drillstem 
is not confined to sections above the drill 
collar. If the latter are very long, they 
also are, subject to bending. Thus, even 
if the diameter of the drill collars is 
large compared with the diameter of the 
hole, they can still bow sufficiently to 
deflect the bit at a considerable angle. 
Experience indicates that as long as 
excess weight is applied, the hole will 
continue to be deflected, generally in a 
single direction. This is because the ro- 
tational position of the drillstem be- 
comes fixed, and the angle of deflection 
is almost certain to increase. If the in- 
crease is permitted to reach the critical 
stage, turning the hole back to a vertical 
status becomes a directional problem. 
The “critical angle” is that at which the 
aggravating factors of instability of the 
drillstem, eccentric rotation, and lateral 
forces, acting upon the bit, become 
established. Below this angle the course 
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Axelson Answer to CORROSION ! 2 


i 


New manufacturing methods, geared to a growing 
demand, now make it still more economical for operators to use 
Axelson’s complete line of Stainless Steel Pumps ...The high 
resistance of stainless steel to corrosion gives you the 
greatest assurance against down-time wherever corrosion 
is seriously encountered... The new prices for Stainless 
Steel Pumps offer a rare bargain for a lot of peace of 
mind ...These pumps, now within every production 
budget, are fully A.P.I. Send Now for Special Bulletin 
describing the Axelson All Stainless Steel, 

fully API, Deep Well Plunger Pumps. 
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DEEP WELL PLUNGER PUMPS AND SUCKER RODS 
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THERE IS NO 
ECONOMICAL 
SUBSTITUTE 


FOR QUALITY 





PLANTS * 6160 So. Boyle Avenue 

(P. O. Box 98, Vernon Station), 
Los Angeles 11, Calif. 
Walsh St., St. Louis 16, Missouri. 


OFFICES * 50 Church St., New York 
City 7 @ National Bank of Tulsa 
Bldg., Tulsa 1, Okla. @ Avda. Pte. R. 

Saenz Pena 832, Buenos Aires, Arg. 


DOMESTIC DISTRIBUTORS * Jones & 
Laughlin Supply Co. @ Great Northern 
Tool & Supply Co. 

o 


FOREIGN DISTRIBUTORS * Industrias Wal- 
drip & Campbell, M. Ray Conger, Apar- 
tado De Correo 1725, Caracas, 
Apartado 30, Barcelona, Venezuela @ C. C, 
McDermond, Apartado 331, Maracaibo, Ven- 
ezuela @ Industrial Agencies, Ltd., San Fere- 
nando, Trinidad, B.W.I. 
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Venezuela; 

















Running an inclination recorder into the hole on a measuring line. When record- 
ings accurate to a fraction of a degree are taken frequently, direction of the 
angle is not important and well can be drilled vertically without special equipment. 


of the hole may be easily changed to- 
ward vertical by adjusting the drilling 
weight and rotation speed. When incli- 
nation exceeds the critical angle, the 
time and effort required to return the 
bit to a vertical course is increased. The 
magnitude of the critical“angle depends 
on the diameter of the hole, elevation of 
the center of gravity, size and position of 
the drill collars, size and position of 
reamers, and other factors. In all cases, 
however, it is small, but the danger point 
is reached when the critical angle is ex- 
ceeded. 

Aside from redrilling, setting a whip- 
stock, or resorting to some other me- 
chanical method, the only quick, sure, 
and economical way of straightening the 
hole is to allow the plumb-bob tendency 
of the drilling string to operate fully 
while the angle is below the critical 
point. 

Pursuing further the definition of in- 
fluencing factors and their effects, it is 
important to note that as soon as the hole 
begins to assume any degree of angular- 
ity the drill collar tends to tip of its own 
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weight toward the low side of the hole. 
The drill collar then becomes unstable 
as does any other weight resting on an 
inclined plane, as soon as a perpendicu- 
lar dropped from its center of gravity 
falls outside its base. This state of in- 
stability is greatly increased when the 
drillstem is under compression. 

In a vertical hole, if the upper part 
of the drillstem is kept in tension and 
only the lower portion of the weight of 
the drill collars required to cut the for- 
mation is allowed to bear on the bit, the 
line of force is perpendicular. Any de- 
flection in the course of the hole from 
the true perpendicular, on the other 
hand, immediately causes a horizontal 
or lateral force to be exerted at the point 
where the bit contacts the formation. The 
lateral component increases directly with 
any increase in the angle of deflection, 
and is expressed as a push exerted side- 
wise on the bit. This factor acts in con- 
cert with the eccentric rotational posi- 
tion of the drillstem and the instability 
of the inclined drill collar to make the 
hole depart from vertical at a constantly 
increasing angle. 





When the deflection from vertical is a 
small fraction of a degree, the loss of ef- 
ficiency due to horizontal force is small, 
but as the angle increases, less and less 
of the drilling weight is being employed 
as useful downward force when cutting 
away the formation. When no hole-de- 
flection survey is taken, this inefficiency 
can be greatly exaggerated in a perfect- 
ly innocent way. Assuming, for example, 
that a hole is 5 deg off vertical, it is easy 
to foresee that the driller prompted by 
the low cutting rate might add to the 
weight on the bit, thereby bringing into 
play all the other factors that contribute 
to increased deflection. 

With so many influences and agencies 
opposing the normal tendency of the drill 
string to remain perpendicular during 
the drilling process, it is apparent that 
the driller must have some means of con- 
stantly checking the course of the hole. 
He must have immediately available 
highly accurate inclination records, read- 
able to a small fraction of a degree, in 
order that by adjustment of weight and 
rotation speed he may prevent any minor 
angularity from developing to the critical 
stage. 

Such records can be obtained by means 
of an interesting precision instrument.* 
It consists essentially of three parts—a 
recording element, an angle indicating 
element, and a go-devil in which the in- 
strument is enclosed to protect it from 
shock, pressure, and dirt, when it is low- 
ered into the hole. This assembly can be 
run into the well quickly under almost 
any conceivable drilling conditions, and 
a permanent record is obtained in a few 
seconds after the go-devil reaches the re- 
quired level. The inclination is shown by 
a small perforation made by the record- 
ing needle on an accurately graduated 
and calibrated composition disk. The 
needle and disk are brought together at 
the proper instant by a time mechanism 
that can be set in seconds, and the in- 
clination is accurate to about one-eighth 
of a degree. 

The process is so simple and the angle 
measurement is taken so quickly, that 
it is possible to make tests at frequent 
intervals with practically no shut-down 
time. It is only necessary, indeed, to stop 
circulation for a few seconds during each 
test while the fast acting needle comes 
to rest and is brought into contact with 
the recording chart. Closely spaced read- 
ings, it might be stated, are absolutely 
essential to accurate overall control. 

When the recorder indicates that the 
hole has departed from vertical to a 
fraction of a degree (it can easily be 
read to the nearest one-eight of a degree, 
or, seven and a half minutes), or to any 
extent less than the critical angle, the 
hole can then be guided back to vertical 
by greatly reducing the drilling weight, 
thus relieving the compression of the 
drill string and allowing the string to 
exercise its full plumb-bob effect. It is 
the only way of reducing the angle of 
inclination other than by using mechan- 
ical aids. 

Actual experience has demonstrated 


*Perfected by the Technical Oil Tool Corpo- 
ration. 
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IME-TESTED 
QUALITY 


VER since Spindletop, Lone Star Cement 
has been a leader in oilfield service. Since 
1927, ‘Incor’* has held the top spot in the 
**quick set’’ field. And since 1936, ‘Starcor’* 
has been doing an outstanding job in deep 
wells, where dependable slow-setting proper- 
ties are needed. Performance is the ultimate 
test of quality...and it is time-tested quality 
that argues the use of LONE STAR Cements. 


Select the one that fits your job. — “Reg. US. Pat. Of. 


LONE STAR CEMENT 
CORPORATION 


Offices: DALLAS +*© HOUSTON e NEW ORLEANS ¢ KANSAS CITY, MO. 
BIRMINGHAM . JACKSON, MISS. . INDIANAPOLIS . BOSTON 
ALBANY, N. Y. . BETHLEHEM, PA. . CHICAGO . NORFOLK 
PHILADELPHIA + ST.LOUIS +* WASHINGTON,D.C. «© NEW YORK 
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FULLY PATENTED 


WHAT A 
DIFFERENCE... 


HERCULES PUMPING 
WELL HOOK-UP MAKES! 


Note how the Hanger sits down 
in the casing head out of the way; 
the compactness of the entire 
hook-up ... reducing the number 
of connections necessary in con- 
necting a well the old way. 


(a) Hercules Pumping and Flowing 
Tee is the original and only Tee 
with @ combination Plain and EUE 
thread. (Supplied in any combina- 
tien.) Heavier and stronger than 
an ordinary Tee. 


(b) Hercules Forged Steel Tubing 
Hanger—with Forged Steel Slips 
en which tubing hangs—affords 
absolute tubing protection. Has 
the FAMOUS Hercules Packing 
above slips with threaded nut to 
distort packing, independent of 
tubing weight. (Fits any Berry 
Pattern Casing Head.) 


Sold at all supply stores 





TeeCk COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 


NEW YORK, U.S.A. 
q CABLE ADDRESS: HERTOCO 
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that with accurate and sufficiently fre- 
quent inclination readings, the plumb- 
bob technique is all that is required to 
keep any drilling project on a vertical 


_ course, that is, a course that at all levels 


will be well within the critical angle, 
and hence will never get into the direc- 
tional class. It is to be noted, however, 
that the driller must take cognizance of 
angles amounting to a small fraction of 
a degree. Horizontal travel resulting from 
drift at such minute angles is very slight, 
It is normally balanced by equal travel in 
an opposite, or at least different, direc- 
tion. If control is maintained within 
these narrow limits, and it can easily be 
done by adjustment of the drilling 
weight, the hole should bottom directly 
under the derrick floor although it may 
be drilled to great depths. 


To repeat, excessive drilling weight 
causes deflection of the bit, whereas a 
reduction of the drilling weight causes it 
to come back to the perpendicular. Re- 
gardless then of the direction of angular- 
ity, the course of the bit can be con- 
trolled within a degree or two, otten 
within a fraction of a degree, for its entire 
length. Now, if the hole never inclines 
more than one or two degrees, drift is 
usually of little consequence until it 
reaches the critical angle, and controlled 
vertical drilling never allows it to get 
there. | 

Accompanying are graphic course rec- 
ords on three wells, and it should be 
noted that the vertical projections of 
these wells are two dimensional only, 
showing inclination from the vertical and 
measured depth, this for the reasons out- 





One oil company, with earnings of 
$17,651 per each of its 9,218 em- 
ployees during 1946, had $12,183 
invested in property, equipment, and 
other facilities per employee. 

www 


lined in the preceding paragraph. The 
first is a Texas well, and the graphic rec- 
ord shows the result of drilling ahead 
without the aid of reliable inclination 
recordings. This was a shallow well and 
the operator didn’t think it necessary to 
take angle recordings. Upon examina- 
tion of the cores, however, the geologist 
found that they indicated extremely high 
dips, a condition that did not gibe with 
his knowledge of the characteristics of 
the field. He suspected that the hole was 
crooked, and a series of angle recordings 
showed that he was right. The well was 
914 deg off vertical at bottom. After 
some discussion, it was decided to come 
back up the hole to 1500 ft and estab- 
lish a pick-up shoulder by controlled 
vertical drilling methods. No special tools 
were used in establishing the shoulder. 
By comparing the departures of the old 
hole with those of the new, it was easy 
to determine when the new one was safe- 
ly away. From this point on controlled 
vertical drilling technique was rigidly 
adhered to with the results shown in the 
illustration, Fig. 5. 

The second plot is of two offset wells 
in South Louisiana. It shows that trouble- 
some and costly keyseating can occur 
even when angles are relatively low, and 
that through careful application of ac- 
curate angle recordings and proper 


FIG. 5. Shoulder for redrilling established by controlled vertical drilling technique. 


SOLID LINE CURVE—No angle re- 

cordings were taken until completion 

of drilling, at which time it was found 

that the departure from the center- 

line was approximately 200 ft at 
— 500 3200 ft depth 


DOTTED LINE CURVE—Shows the re- 
drilled portion of the well. No spe- 
— 1000 cial straightening tools were used. 
Reaming for shoulder started at 1620 
ft, using a fishtail bit at 60 rpm 
with a feed of 4 ft per hr. A good 





1500" shoulder was obtained at 1800 ft. 
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FIG. 6. Troublesome key-seat can be established at low 


angles and prevented by controlled vertical drilling. 
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INCLINATION RECORDS 
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SOLID LINE CURVE 


Number of records—25 records. Five failures. 
Recording method—Method Number 1. 
Recording time—27.5 hr. 


Bit record—34. Four rock, one eccentric and 29 
drag bits. 


Drilling time—37 days to 9300 ft. 
Fishing time—six days in key-seat. 


DOTTED LINE CURVE 


Number of records—38 records. No failures. 
Recording method—Method Numbers 1 and 3. 
Recording time—25.3 hr. 

Bit record—29. Two rock and 27 drag bits. 
Drilling time—28 days to 9300 ft. 

Fishing time—none. 


methods this condition can be avoided. 
The wells were drilled by different con- 
tractors, but the equipment, such as drill 
pipe, size and length of drill collars, 
pumps and boilers, was similar. In the 
well represented by the solid line curve, 
slope testing was used. The maximum 
angle recorded was only 2 deg, but, after 
straightening up, a secondary axis was 
established between 3500 and 3600 ft. 
Inclination then worked up to 1 deg and 
continued at 1 deg and higher to com- 
pletion. By the time the well reached 
7000 ft, there was evidence of keyseating. 
The pipe gave trouble going in and com- 
ing out of the hole. Finally it stuck, ad- 
mittedly in the keyseat. A six-day fishing 
job ensued. The other well, indicated by 
a dotted line, shows a similar curve, due 
to the similarity of the formations en- 
countered; however, the angles were 
broken before any considerable depart- 
ure could accumulate. 


Making allowance for the six days lost 
in fishing in the first of these offset wells, 
the second well still required three days 
less drilling time. Also, only 27 bits were 
used as compared with 34 in the first 
hole. Finally, although 13 more records 
were taken with the angle indicator in 
the second well, the process consumed 
two hours less running time. 


There are so many obvious benefits to 
recommend vertical drilling, wherever 
circumstances permit (which is in about 
99 per cent of all cases), it hardly seems 
necessary to list them. During the drill- 
ing process, the vertical hole presents 
the ideal condition for minimum bit 
wear, and, indeed, wear and tear on 
equipment and machinery generally. It 
greatly reduces the possibility of fishing 
jobs, twist-offs, stuck-pipe, and bad hole 
conditions, with their accompaniment of 
lost running time, high cost, and incon- 
venience. After the well is in, a vertical 
bore is assurance that it can be produced 
for the longest possible time before lift- 
ing costs become prohibitive. Vertical 
wells provide reliable data for the cor- 
relation of sub-surface conditions. And, 
an interesting and attractive feature of 
the entire process is that, given accurate 
inclination readings at the required in- 
tervals, the regular drilling crew, using 
ordinary equipment, can drill vertical 
holes with much less difficulty. + x x 
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econstruction increase the service 
advantages of this type head! 


Outstanding of the — improvements incorporated in this 
Rector Round Ram Tubing Head are the type of packing 
used and its placement on the rams. 
It is a specially developed packing that will not vulcanize 
to the pipe, causing the rams to stick, and damaging the 
packing when they are backed off. 

As the illustration shows, the packing is placed around the 
upper half of the ram only. This permits full equalization 
of pressure without requiring by-pass or ports. There is no 
passage-way to clog so that pressure cannot equalize on 
the rams. 

Other important improvements include: API ring gasket 
seals on ram bonnet; plastic packing in bonnet around ram 
screw; compact and heavier construction. 

Bore through the center of the body is the same as the I.D. 
of the oil string so that drilling-in tools, liner and screen, 
packers, etc., can be freely passed through the Head. 

Three proven methods of suspension are interchangeable in 
the ROUND RAM TUBING HEAD ... threaded mandrel, 
threaded bonnet and recessed we, eR. for suspension on the 
rams. A Rectorhead stripper can be used to run tubing with 
rams in an Open position. 

All heads are provided with side outlets above and/or below 
the rams. 

\ RECTORHEAD sales engineer will gladly furnish com- 
plete and detailed information on this Improved Round Ram 
lubing Head. 


RECTOR WELL EQUIPMENT CO., Inc. 


FORT WORTH, TEXAS 
PLANTS: Fort Worth and Houston, Texas 
REPRESENTATIVES IN ALL ACTIVE FIELOS 
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Threaded Hanger 


This Type "A" hanger is threaded for the 
size tubing to be used. It rides flush with 
the top of the tubing head. API ring gas- 
ket acts dually as seal and hold down. 





Recessed 
Coupling 


This coupling is used for suspending and seal- 
ing the tubing by means of the rams. The 
coupling, made of heat-treated alloy steel, is 
available with or without back pressure valve. 
The suspension shoulder is the same 0.D. as 
tubing couplings; recessed portion is same 
0.D. as the tubing. The standard tubing 
coupling just below the hanger nipple acts as 
a hold down if there is a tendency for the 
tubing to be blown from the hole. 


HEA 


RO M 
By TUBING HEAD 


Studded Bonnet 


These bonnets are available plain or threaded, per- 
mitting their use with any of the three methods of 
tubing suspension. They are made of highest grade 
alloy steel, and furnished complete with studs, nuts and 
API ring gasket. 








P 720.1 


Hydrocarbon absorption and fractionation 


process design methods 


Part 5. Equations and Charts for Absorption and Stripping 


ly previous articles of this series the 
absorption-stripping process was dis- 
cussed in general terms with attention 
being given to the mechanism of inter- 

phase transfer of 
| EXCLUSIVE | components, In Part 

1, a schematic dia- 
gram illustrated very simply the flow 
paths of the four streams involved in the 
process. In Part 2, the terms used in ab- 
sorption and stripping equations and 
calculations were defined and the diffu- 
sion of material from vapor to liquid and 
vice versa was described as the mecha- 
nism of material transfer for absorption 
and stripping. Also in Part 2, a section 
of an absorber was shown to illustrate 
the equilibrium and operating line con- 
cepts as applied to absorption. It was 
pointed out that even though absorption 
and stripping are diffusional rather than 
vaporizational processes the theoretical 
equilibrium plate concept is used in de- 
veloping and applying process design 
calculation methods for reasons of ex- 
pediency. 

In this, the fifth article of the series, 
the basic equation for absorption and 
stripping are developed and charts for 
the application of these equations are 
presented. Absorption and stripping are 
too large a subject to cover adequately 
in one article so two chapters will be de- 
voted to the design methods and calcu- 
lation procedures and one chapter to 
illustrating examples, making three in- 
stallments on hydrocarbon absorption 
and stripping. 

The recovery of valuable hydrocar- 
bons from multicomponent gaseous mix- 
tures by absorption in a bubble plate 
column with a lean solvent oil followed 
by steam stripping of the enriched sol- 
vent is an important operation in the nat- 
ural gasoline and petroleum refining in- 
dustries. The process design of the 
equipment for carrying out these opera- 
tions has received inadequate attention 
during the 17 years since Kremser’s 
paper on this subject first appeared. In 
general, the methods offered have been 
either precise or convenient but not 
usually both. An accurate yet rapid 
method is required, particularly in view 
of the fact that all hydrocarbon calcula- 
tions involve multicomponents. In some 
cases it is.possible to make such simpli- 
fying assumptions as constant tempera- 
ture and constant oil and gas rates and 
use average temperatures and rates in 
the calculations. In most cases, however, 
the variations in temperature and rates 


must be allowed for in the design pro- 
cedure. 


*Home atidress, 7 Gilmore Court, Scarsdale, 
New York. 


130 


By WAYNE C. EDMISTER*, 
Hydrocarbon Research, Inc. 


Various types of solvent oils have been 
used in absorption. A light oil has the 
advantage of low molecular weight, 
which makes more moles per gallon and 
therefore more absorbing capacity per 
gallon. With a light oil, however, there 
is always more loss of the solvent in the 
lean gas. Accordingly, a design method 
must permit making calculations to de- 
termine the lean oil loss and also correct 
the recovery for the presence in the lean 
oil of some of the same components be- 
ing recovered from the wet gas. In other 
words, the absorption design method 
should be versatile enough to calculate 
performance when the lean oil is light 
and not denuded and the temperature 
and rates vary. 

Because of the nature of the absorp- 
tion operation, i.e. absorption according 
to volatility and oil-gas quantities with 
no selection, it is necessary to take along 
with the desired components some com- 
ponents that are not desired. For ex- 
ample, the recovery of butanes is accom- 
panied by a recovery of lower percent- 
ages of propane and ethane. These more 
volatile light components serve to load 
up the remaining recovery facilities and 
also increase the operating pressures re- 
quired. 


These two features of the absorption 
process; namely, the loss of léan oil and 
the absorption of the unwanted lighter 
components, are sometimes reduced by 
adding sponge oil and reboiling sections 
to the basic absorber. These additions 
make the process calculations more com- 
plicated and also increase the cost of 
the apparatus but they make definite con- 
tributions to the performance. The use 
of sponge oil perntits using a low molec- 
ular weight solvent. Reboiling the bot- 
tom of an absorber deethanizes the rich 
oil, making it possible to operate the 
stripper at a lower pressure and con- 
dense the recovered components. 

Under some conditions, a high pres- 
sure reabsorber is used on the off gas 
from a main low pressure absorber, thus 
segregating to a certain degree the re- 
covered light hydrocarbons through 
separate stripping of the rich oils. Some- 
times two stripping stills, one at a high 
and one at a low pressure, are used with 
a single rich oil. In this way more favor- 
able operating conditions can be ob- 
tained. 

These equipment variations for ab- 
sorbers and strippers will be taken up in 
a later article of this series. In this and 
the next article, the process design meth- 
ods for the basic absorption and strip- 
ping operations, shown on Fig. 27, will 
be treated mathematically, with illus- 
trating examples. 

Fig. 27 is a flow sheet of the absorp- 
tion-stripping process. No attempt is 


FIG. 27. Flow diagram of absorption-stripping system for hydrocarbon recovery 
from gaseous mixture. VY and LX terms (with subscripts) represent component 
concentrations following special absorption-stripping nomenclature. 
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COMPLETELY SHOP ASSEMBLED...FOR EASY 
ERECTION AND INSTALLATION ...READY 


FOR TRANSPORTATION TO REFINERY SITE 
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made to show all the equipment, such as 
controls, etc., required to carry out this 
process commercially. This flow dia- 
gram, however, shows all the essentials 
for the process illustrated schematically 
in Fig. 2 of Part 1. It will be noted that 
the plates in the absorber are numbered 
from the top to the bottom, the bottom 
plate being called “n”. Likewise the 
plates in the stripper are numbered from 
the bottom to the top, the top plate be- 
ing called “m”. A section of the ab- 
sorber was given as Fig. 13 in Part 2 to 
illustrate the nomenclature. The termi- 
nal conditions for the gas and liquid 
streams for both absorber and stripper 
are indicated on Fig. 27. These, plus the 
nomenclature included in Part 2, are to 
be followed in studying the derivation of 
the equations. 

The VY and LX products on Fig. 27 
give component quantities, with sub- 
scripts being assigned in accordance 
with the definition of terms. It will be 
noted that the lean oil is labelled L,X, 
in one place and L,,,,;X, in another 
place. Likewise, the rich oil is labelled 
LX, in one place and L,,,;X,,1 in an- 
other place. L, is the lean oil quantity 
and L,,., is the rich oil quantity. The 
component concentration of the rich oil 
from the absorber is L,X,, because the 
composition X, refers to L,. Likewise, 
LinsaXms1 gives component concentra- 
tion in the rich oil because X,,,; refers 
to L,,,1- In other words, X, and X,,,; are 
not the same because L, and L,,,; are 
not the same although the terms L,X,, = 
Limst%ms1 for any component. 

Two process design methods for ab- 
sorption and stripping will be presented 
and illustrated by examples, etc. The 
graphical method of Sherwood‘ and the 
effective factor method of this author? 
are different types. The theory, develop- 
ment of equations and charts and appli- 
cations of these two methods will con- 
stitute a rather comprehensive treat- 
ment of absorption and stripping. In go- 
ing through these two methods, develop- 
ments and short-cuts proposed by other 
authors? *-5 will be covered. 

Before going into the development of 
these two methods, a difference in termi- 
nology should be explained. In develop- 
ing the “effective factor” method the 
compositions of vapor and liquid are re- 
ferred to inlet streams for both absorp- 
tion and stripping. In absorbers the gas 
compositions are referred to the wet gas 
charge, while in strippers the gas com- 
positions are referred to the stripping 
steam. In other words, values of Y are 
multiplied by the quantities of wet gas 
or steam to get the quantities of the hy- 
drocarbon components as a vapor at any 
point. Likewise, values of X are multi- 
plied by the quantities of the lean oil 
to the absorber or the quantity of rich 
oil to the stripper to get the quantities 
of the hydrocarbon components as a 
liquid at any point. 

This system of symbols, which applies 
to Fig. 27 and which will be followed in 
developing the equations for absorption 
and stripping, has the confusing feature 
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of employing both rich and lean oil 
quantities in the formulations and ap- 
plying different symbols to them. This 


_ appears confusing when considering the 


absorber and stripper together as they 
are shown in Fig. 27 because of the man- 
ner in which these two operations are 
connected by these liquid streams. This 
nomenclature is necessary, however, for 
consistency in the equations for strip- 
ping and absorption. 

In the graphical method of Sherwood‘ 
the lean oil is used in both absorption 
and stripping computations. This elimi- 
nates one inconsistency but adds an- 
other. Although all liquid compositions 
are referred to the lean oil for both ab- 
sorbers and strippers, the vapor compo- 
sitions are referred to the wet gas for the 
absorber and to the stripping steam for 
the stripper. Thus, in the Sherwood 
method, the reference streams are at 
opposite ends of the column for absorp- 
tion, whereas they are at the same end 
(lean) for stripping. For the absorber 
the same designations are used in the 
Sherwood and Edmister methods. For the 
stripper, on the other hand, the desig- 
nations are different. 

It would not be practical to change 
either method to make them consistent. 
This will be evident later when equa- 
tions are developed for the two methods. 

In this chapter the fundamental equa- 
tions for absorption and stripping will 
be developed and followed by three 
methods of applying these equations: 
(a) Kremser-Brown, (b) Horton-Frank- 
lin, and (c) Edmister. The Sherwood 
graphical method will be taken up in 
the following chapter. 


DEVELOPMENT OF EQUATIONS 


The equations for abs. rption and 
stripping will be developed by deriving 
the absorption equations and then writ- 
ing the stripping equations by analogy. 
General and rigorous equations involv- 
ing only the theoretical plate concept 
and the assumption of equilibrium be- 
tween gas and liquid on each theoretical 
plate are derived by writing material bal- 
ance and equilibrium expressions and 
combining. These relationships, repre- 
senting the algebraic solution of plate- 
to-plate calculations are then modified 
with simplifying assumptions to obtain 
short cut design procedures. 

Consider a section of any three plates, 
as shown in Fig. 13 of Part 2, of the 
absorber in Fig. 27. By a component ma- 
terial balance around any plate “i”, the 
following relation is obtained: 


L, viailiandeliiias n+1 bill Y;) 


" Whee: 


X; = mols of component in liquid 
from plate “i” per mol of lean 
oil entering a absorber, 

X,;—,; = mols of component in liquid to 
plate “i” per mol of lean oil 
entering the absorber, 

L, = mols of lean oil entering ab- 
sorber, 

Y,; = mols of component in vapor 
from plate “i” per mol of wet 
gas entering Poe ag 


(28) 


Y,,, = mols of component in “i+-1” 
vapor to plate “i” per mol of 
wet gas entering absorber, 

Visi =mols of wet gas entering ab- 
sorber. 

The quantities involved in equation (28) 
are indicated in Fig. 13, where the ex- 
pression written by each arrow repre- 
sents the mols of any component in that 
stream. Equation (28) can only apply 
to one component at a time but may be 
rewritten for each component in the sys- 
tem. From the definitions of the symbols 
it follows that: 

— YiViss sine si XL, 

Yi vy i 

Where y; and x; equal the mol frac- 

tions of the component in the vapor and 
liquid phases in the vapor leaving plate 
“i”, Assuming that vapor-liquid equili- 
‘ites may be expressed by y; = K,x;. 
which assumption involves the theoreti- 
cal plate concept and is necessary for 
this mathematical treatment of absorp- 
tion, the above relations may be com- 
bined to give the following relation: 


LV V, 
Y; — K, ‘a ee )x . . (29) 


which is the same as equation (6) in 
Part 2. A similar equilibrium relation- 
ship may be written for each plate. 
Substituting in equation (28) for X; 
and X,;—, from equation (29) gives: 





L-ae_sey 
pf i+1 + - Y;- 
Y, ies K,. ee = (30) 
1+ =; a 
The “absorption factor” is defined as: 
L Lis 
A, = —>-;0n8 Av. = —— 
it ee = 
(31) 


Substituting A in equation (30) gives: 

Y= Yus + Ae Yi 
; 1+ A, 

The writing of the equation for a sin- 


gle plate absorber from equation (32) 
is very simple, it being: 


Yy,— Yo+AoY Se 
i ee 
Where: 


Y, = mols of any component in gas 
leaving top plate (No. 1) per 
mol of entering wet gas, 

Y. = mols of any component in enter- 
ing wet gas per mol of wet gas, 

Y, = mols of any component in gas 
in equilibrium with the entering 
lean oil per mol of entering wet 
gas. 

Equation (33) may be written in an- 
other form by substituting for A,Y, its 





(32) 


(33) 





L a 
equivalent v. , which relation is 


n+1 
found from equation (29) by substitut- 
ing terms applying to the top of the ab- 
sorber. This involves changing the “i” 
subscripts in equation (29) to “o”. 
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Shadow of an Idea 


In taking inventory of M. W. Kellogg’s stock-in-trade, one asset 
stands head and shoulders above all the rest .. . the mental 
calibre and range of the 1018 engineers who comprise the 
Kellogg organization. 

It’s this unique pooling of human experience, talent and 
knowledge, more than any other factor, that has accounted for 
Kellogg’s many contributions to the progress of petroleum 
refining. 

That’s why we, at Kellogg, place so much emphasis on the 
human element in creative engineering. For in looking to the 
future it’s reasonable to expect that the better processes and 
machines of tomorrow will come from the same source that 
created them in the past — specialized talents and high calibre 
minds, all brought to bear on the same problem. 
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Y= Kk. —_ ee 
° 0° i. Vw X, (34) 
L, 
but KV, = A,, by definition of A, so it 
Pe a that: 
| Pe. 4 
AY, 8 oe — 
Yo= (35) 


1 
Combining equations (33) and (35) 
gives: 





n+4 
¥, = zi. ~»es 
The equation for a two-plate absorber 
is derived by writing equation (32) for 
the second or lower plate of the absorber 
and combining with equation (36) for 
the top plate, as follows: 
By analogy with equation (33) 
Yg3+Ai¥1 
Y,.= pee ‘ (37) 
Combining equations (36) and (37) 
and eliminating Y, gives the following 
equation for a two-plate absorber: 
(Ar +1) Ye Ae 
n+1 
AyAg+Ag+1 
The equation for a three-plate ab- 
sorber may be derived in a similar man- 
ner, ie., by writing equation (32) for 
the bottom plate and combining with 
equation (38) for the top two plates, 
eliminating Y>. This procedure gives: 














(A, Ao LX, 
Tos Via 
? A, AsA3 + Aahet A, + Te 

( 


A anneed: oqnatine bor an absorber of 
n plates may now be written by inspec- 
tion. 








Yosa —yY, - ( A,A2A3.. A, a A2A3.. ee +-. -+An \ 
Baad A,A,A3.. i -+- AsAs.. A, +... + A, -t | 
Vass Yea BAe _ A. oo iF oe -k ae ms a +1 o a ee ( ) 


Where: 


Y, = mols of component in gas leav- 
ing the top plate per mol of 
entering wet gas, 

Yns1 = mols of component in wet gas 
entering the bottom of the ab- 
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The subscript “j 
the stripper. 
It is not necessary to show all the steps 
for the derivation of the following gen- 
eral equation for stripping because it is 
analogous to equation (43), for absorp- 
tion and can be written by inspection: 


indicates any plate in 





Xmea — Xt Se ee ee = 3 
| am et A eS ae ee ae 
525, ---Sm + S,---Sn-.--+S8,+1 





ViY, 
List » S,S. Ses. » as m+ Se ,S,.. 





sorber per mol of entering wet 
gas, 
Visi = mols of wet gas entering the 

absorber, 

L, = mols of lean oil entering the ab- 
sorber at the top, 

X, = mols of component in lean oil 
entering the absorber per mol 
of lean oil, 


A = -—,- = absorption factor with 


KV 

subscripts 1, 2, 3... n refer- 
ring to equilibrium plates, num- 
bered from top to bottom. 


Equation (43) is an exact expression 
for the efficiency of an absorber of n 
plates, the term to the left of the equality 
sign being a mathematical statement of 








Y, = 
LyXo 
(A, AoA, ee -A,—1 -+ AnAs oe , -t. eee -}- Ring +. Yuna +- (A, A. oe A,—1) V... : 
A AsAs...AatRels.. Ag... Aer) 
(40) 


As it is desirable to obtain an equa- 
tion in terms of the absorber terminal 
conditions, Y, will be eliminated by 
making an overall component material 
balance around an absorber of n plates, 
which gives: 

L, (X, — X,) <a Vass (Tea— T,) 

—_ tc > & (41) 


Replacing X, by its equivalent from 
equation (29): 


a 








i 
and solving equation (41) for Y,, gives: 
LJ. 
Yes es Y, ‘e— 
in n+1 
a A, - . (42) 


Eliminating Y, between equation 
(40) and (42), gives the following fun- 
damental and very important equation: 
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the absorption efficiency E,. The first 
term to the right of the equality sign 
giving the absorption efficiency for a 
denuded lean oil, and the second term 
to the right of the equality sign being a 
correction for the presence of the solute 
in the lean oil. Lean oil is usually de- 
nuded or almost denuded, in which case 
the last term becomes zero or very small. 
The application of equation (43) in- 
volves estimating the values of A for 
each plate and solving the series equa- 
tions. Short cuts to this procedure have 
been developed. The simplifications and 
applications of this basic equation will 
be taken up later. 

Stripping. The derivation of an equa- 
tion for stripping is analogous to that 
for absorption. In order to obtain an 
equation that is similar in form to the 
absorption equation, the plates are num- 
bered from the bottom to the top and the 
“stripping factor” is defined as: 

in oe, 

L; 


(44) 








her +> «i 


Where: 

X, = mols of component in stripped 
lean oil leaving the bottom of 
the stripper per mol of rich oil 
entering the absorber, 


Xin41 = mols of component in the rich 
oil entering the striper per mol 
of rich oil entering the stripper, 


Lnii = mols of rich oil entering the 
stripper, 


V, = mols of stripping medium en- 
tering the stripper, 


Y, = mols of component in stripping 
medium per mol of stripping 
medium entering the stripper, 


V 
S = —— = stripping factor, where 


L 
the subscripts 1, 2,3... m re- 
fer to equilibrium plates, num- 
ber from bottom to top. 


Equation (45) is an exact expression 
for the efficiency of a stripper of m 
plates, the term to the left of the equality 
being a mathematical statement of the 
stripping efficiency E,, the first term to 
the right of the equality giving the effi- 
ciency when the stripping medium con- 
tains none of the solute, and the second 
term being a correction for the presence 
of solute in the stripping medium. The 
stripping medium is usually steam and 
therefore contains none of the solute, 
which means that this term drops out. 
This equation will also be simplified 
later. 


Equations (43) and (45) may be used 
in process design calculations with less 
work than making plate-to-plate calcu- 
lations; however, even this application 
is tedious and often impractical because 
of the time required. Simplified methods 
will be developed later. 


The derivation and application of 
equation (43) was presented by Horton 
and Franklin?, whose contributions in 
this field will be taken up later in this 
article. First the earlier method of 
Kremser® and of Souders and Brown® 
will be presented. 
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Where Low-Cost Accuracy Saves 
Time and Labor 





Our in THE FIELD, where main- 
tenance is infrequent and tough 
conditions call for dependable 
measurement, you’ll find that 
METRIC American Orifice Meters 
pay off in low-cost accuracy. 

When adjustment becomes nec- 
essary, simple, functional design 
makes this quick and easy. Only 


and pliers are needed. . 
The fewest possible moving 
parts go into METRIC American 





three tools — screw driver, wrench . 


design — only one part between 
the mercury and the chart record. 
The float is simply constructed — 
placed on the low side to make cali- 
bration easy. Meters can be cleaned 
without upsetting adjustment — 
adjusted without interference with 
working parts. 

METRIC American’s low-cost 
accuracy and easy-to-service de- 
sign, proved the world over, are the 
result of years of measurement 
engineering. 
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KREMSER-BROWN 
APPROXIMATION 


The heading “Kremser-Brown Ap- 


proximation” refers to a process calcu- — 


lation method developed for absorption 
and stripping by Souders and Brown® 
from Kremser’s® theoretical analysis of 
the absorption process. In process engi- 
neering circles the method is frequently 
known by the two names. 

The equations for this approximation 
are developed from the fundamental ex- 
pressions, equation (43) for absorption 
fand equation (45) for stripping] by 
the following steps: 

(a) combining equations (35) and 

(43), 

(b) assuming that an average value 
of absorption (or stripping) fac- 
tor A (or S) may be used. 

(c) using the expression for the sums 
of the resulting series, which are 


n+1WW 
_— = An-+Anmitt+...A?+A 
An+1_] 





a AMAR. AMP A+] 


These three steps lead to the following 
equation: 
You—Y1  (A®+1—A . A 

Yoet -(55) Vast 

Ant+1—A 

(Gasp). 

Equation (46) may be written: 

You—Y¥1 (A®t—A 

Yn+i—Yo ( Ant+1_] ) 

Where: 

A = average absorption factor, 

Y, and Y,,; are same as defined un- 

der equation (43), 

Y, = mols of component in vapor in 
equilibrium with the lean oil per 
mol of entering wet gas. 

n = number of theoretical equilibri- 

um stages in absorber. 

A similar equation may be developed 
for stripping by starting with equation 
(45) and proceeding in the above man- 
ner. The resulting equation is: 


Xm+1—X1 lalla 
winx, ~(geor)- 


Where: 
S = average stripping factor, 
X, and X,,,; are same as defined un- 
der eqnation (45). 

X, = mols of component in liquid in 
equilibrium with the stripping 
medium per mol of entering 
rich oil, 

m = number of theoretical equili- 
brium stages in stripper. 

Equations (47) and (48), which are 
known as the Kremser-Brown relations, 
have been used for many years. The 
common method of applying these equa- 
tions is to neglect Y, and X, (Y, is 
usually very low but not always negligi- 
ble whereas X, is always zero where 
steam is used for stripping) and to use 
average values of A and S computed 
from, the entering wet gas and lean.oil 
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(47) 





streams at an average temperature esti- 
mated from the temperatures of the wet 
gas and lean oil. This method of evalu- 
ating A and S neglects the absorption 
effect of the absorbed components. It 
further neglects the effect of the heat of 
absorption on the temperature and the 
equilibrium conditions. These assump- 
tions lead to large errors in absorbers 
treating relatively rich gases. For ab- 
sorbers treating lean gases where the 
quantity absorbed is small such as ab- 
sorbers operating on natural gas, these 
assumptions do not lead to appreciable 
errors, however. 

Equations (47) and (48) give the 
absorption and stripping functions in 
terms of the average A or S factors and 
the number of plates. Souders and 
Brown® constructed a plot for solving 
these equations, which plot was similar 
to Fig. 28, the only difference being that 
the average A and S were without sub- 
script as compared with A, and S, in 
Fig. 28. The plots are practically the 
same but the recomended applications 
are slightly different. 

Souder’s and Brown’s! version of Fig. 
28 came out in 1932 and was a useful 
and widely used process design tool for 
both absorption and stripping. Fig. 28 
will be used for fractionation also, as 
will be shown later. 


HORTON-FRANKLIN METHOD 

In 1940, Horton and Franklin? pre- 
sented a method of making absorption 
calculations by using e‘fective absorp- 
tion factors in equation (47) for each 
component in the mixture, the effective 
factors being evaluated at different 
plates in the tower for each component. 
In presenting the short cut effective fac- 
tor method, the authors make a compari- 
son with the more rigorous method of 
using separate absorption factors for 
each component on each plate in equa- 
tion (43). 

A careful examination of the series 
expressions in equation (43) shows that 
the effective absorption factor for the. 
very light components will correspond 
to a position near the bottom of the ab- 
sorber and for the very heavy compo- 
nents, to a position near middle of the 
tower. This is consistent with saying that 
most of the absorption of the very light 
components takes place in the top of the 
absorber and that the last increment of 
light component absorption is controlled 
by the absorption factor in the bottom of 
the absorber. Horton and Franklin? pro- 
posed the following table for locating 
the effective absorption (or stripping) 
factor in a tower and their short cut 
method: 


TABLE 14 


Location of effective absorption factor 


Value of A (or S) Ratio (i/n)* 
0-0.1 1.0 
0.1-0.4 0.9 
0.4-1.0 0.8 
1.0-4.0 0.7 
Above 4.0 0.6 


*“i”—=plate numbering from top to bot- 
tom for absorbers and vice versa for strip- 
pers, corresponding to location of effective 
factor; n (or m)=total number of theo- 
retical plates in absorber (or stripper). 


In the Horton-Franklin method the 
effective absorption factors are calcu- 
lated from the L/V ratios and tempera- 
tures corresponding to positions in the 
tower obtained from the above table. 
Substitution of these effective values in 
equation (47) or (48) gives the absorp- 
tion (or stripping) efficiencies for each 
component, from which the residue gas 
composition and the mols of gas ab- 
sorbed can be calculated. 

When equation (47) is used and cor- 
rections are made for the presence of 
solute in the lean oil, Y, is calculated 
from the solute composition of the lean 
oil, X,, by using equation (34) and as- 
suming that V, is equal to V;. This 
method has not been tested over wide 
ranges ‘but appears to give a good ap- 
proximation for commercial absorbers, 
in which there are usually four or more 
theoretical plates, and where the com- 
ponents normally encountered in the 
lean oil (butane and pentane) are char- 
acterized by effective absorption factors 
greater than unity. 

In the short cut and series procedures 
of Horton and Franklin, the distribution 
of the “knockout,” or amount absorbed, 
was estimated by the following equation: 


Vi y’ . © 
— = Ce +. a Se 
( Vast Viet ( ) 


Where: 
V, = quantity of residue gas leaving 
the absorber, 


Visi = quantity of wet gas entering ab- 
sorber, 





V,; = quantity of gas leaving plate 


— 
Vi41 = quantity of gas leaving plate 
“+1”, 
Likewise the temperatures at various 
points in the tower were estimated by: 





TT; ind Veer — Vie 
ToT. Vaa—V = 
Where: 


T, = lean oil temperature, 
T,, = bottom plate temperature, 


” 
. 


T, = temperature on plate “i 


Equations (49) and (50) assume a 
constant per cent absorption on each 
plate throughout the absorber and that 
the temperature change is proportional 
to the contraction. These equations are 
empirical and only intended for use in 
estimating the L/KV ratios. Similar 
equations may be written for stripping. 


EDMISTER METHOD 


This method, which was published in 
1943 (reference 1), also uses effective ab- 
sorption and stripping factors, but in a 
different way than Horton and Franklin. 
The development of the equations is pre- 
sented below in more detail than in the 
original publication. Also charts for esti- 
mating the effective factors and the ab- 
sorption and stripping functions are in- 
cluded. 

Using average effective absorption 
factors instead of values for each plate 
makes it possible to express equation 
(43) in the following simplified manner: 
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, an RV oss Bet 
AS + 1—A, 
[sao] : + eS & & Se (51 ) 


where A, and A’ are defined by the fol- 
lowing relations: 


this difference in the series expressions, 
and to make it possible to use A,, as de- 
fined in equation (52), in equation (53) 
as well. 

In a similar manner the following 
analogous expression is written for the 
stripping efficiency: 











APt+i—A,] [ A,AcAg...A,+ApAg...A,+...-+Ap (52) 
Af@ti—1 | [AA.A,...A,+AgA,... A}... +A,+1 
A»ti_a, a ee ae as) 
ASH 7 ay ee ee | ; 


Equations (52) and (53) are written 
by means of the two series sums, which 
in simplest form are: 





Ant+i_A 
ee ee 
and 
ail = , 
A AMAR. AMPA+1 


These, plus the use of two effective fac- 
tors, A, and A’, permits writing equation 
(51) with A, and A’ defined as in equa- 
tion (52) and (53). 

The similarities, and differences in 
equations (52) and (53) should be 
noted. The denominators of the parts to 
the right of the equal sign are the same 
in both equations but the numerators are 
different. A’ is defined to compensate for 





ee et og Yohe 
, Xinst S’LawaXme 


S.m+i_s, 
E>] Bee 


where 5, and S’ are defined in the same 
way A, and A’ are defined in equations 
(52) and (53). Reference to Fig. 27 will 
make the significance of the terms in 
equations (51) and (54) more clearly 
understood. 


Equations (51) and (54) are rela- 
tively simple expressions and yet they 
are adequate formulae for making ab- 
sorption and stripping component trans- 
fer computations. For example equation 
(51) takes into account variations in the 
absorption factor and also the presence 
of the solute in the lean oil. 


Simple and direct equations or corre- 
lations for predicting the average effec- 
tive absorption and stripping factors ap- 
pearing in equation (51) and (54) are 
desired. These relations have been de- 
veloped by analyzing plate-to-plate cal- 
culations and test data for absorbers and 
strippers. From this study it was found 
that A, and A’ are essentially independ- 
ent of n, and can be expressed as func- 
tions of A, and A,, the terminal values 
of A, for practical design calculations 
with very little sacrifice in accuracy. If 
A, and A’ are independent of n, equa- 
tions (52) and (53) may be written for 
any number of plates and useful equa- 
tions developed. Rewriting equations 
(52) and (53) for a two-plate absorber 
calling the top plate “1” and the bottom 


66,99 


plate “n”, gives: 





A.’ lh, = A, (A;+1) 55) 

AS AA) 
1/A*—A,\ _ A,+1 ; 
Mi=t)- ach © 


By cross multiplying and collecting 
terms, equation (55) may be written: 


A,°—A,[A, (Ai +1) +1]+ 
A,(Ai+1)=0  . (57) 


Equation (57) is a cubic and has 
three roots, one negative and two posi- 
tive. Fortunately, it is easily solved. 

Factoring out (A,—1) gives: 


[A eat eine —A, (Ai+1) ]=0 
em : , (58) 


FIG. 28. Absorption and stripping factor functions for absorber and stripper process design cal- 
culations. This chart is sometimes called the “Efficiency Function for Absorption and Stripping.” 
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A. = -+1 is-always a solution to this 
equation but is of no practical interest 
in this problem. The other positive root 
is the one desired; hence, 


A?-+A,—A, (A; +1) =0 


from which 





A, = \/A,(A, +1) +0.25—05 
(59) 


Where A, and A, are the terminal 
(top and bottom) absorption factors. 
Equation (59) gives values of A, for use 
with equation (51). An analogous equa- 
tion is written by inspection for strip- 
ping: 





S, = Sn (Si +1) +025—0.5 
(60) 


Where S, and S,, are the terminal 
(bottom and top) stripping factors. 
Equation (60) gives values of S, for use 
with equation (54). 

An expression for A’ is derived by 
combining equations (55) and (56) as 
follows: 





sla Aa (Ar +1) ah [bs Astl . 
A (ArH)-+1} LA, (AH) 

(61) 
from which: 


are AnlAr +) 
A, +1 
Equation (62) gives values of A’ to 
use with equation (51). An analogous 
equation is written for stripping by in- 
spection: 


4 _ Sm(S$1 + 1) 
S,+1 


Equation (63) gives values of S’ to 
use with equation (54). 

Figs. 28, 29, and 30 were developed 
for use in applying the author’s method. 
Fig. 28 gives the absorption (or strip- 
ping) factor function in terms of A, 
(or S,) and n (or m). The values of this 
function are used in solving equations 


(62) 


(63) 


FIG. 29. Effective absorption and stripping factors (A, and S,) as functions of terminal factors (A,, A, S,, S,,). 
These effective factors are used in process design calculations for absorption, stripping and fractionation. 
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More Efficient.-- 


More aAccurate..--More Compact-e- 


“Precision” Front View Distillation Equipment offers peak operating 


efficiency, 4 50% savings in linear space and flexibility co meet the 





‘ndividual requirements of any laboratory. 


Control of the heating rate in running AS.TM. Petroleum Distillations 

makes it necessary for the operator to watch both the thermometer and 
condensate graduate at the same time, while adjusting the heat source. The 

new “Precision” front view set-UP offers the ideal arrangement of heating 
control, thermometer, and condensate graduate sO that all three can be observed 

at the same time without undue eyestrain OF head movement—4” important 
consideration when a technician is running distillation tests all day long, 


day after day. 


The 507% savings of linear space, permits the use of a double Front View Unit, 
instead of a single conventional unit, thus allowing two tests tO be run simultaneously 


for check results. Write for detailed literature No. 7-20-21-M. 
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FIG. 30. Effective absorption and stripping factors (A’ and S’) as functions of terminal factors (A,. A,. 5,. 5,,)- 
These effective factors are used in process design calculations for absorption and stripping only. 


(51) and (54) for the absorption and 
stripping efficiencies. Fig. 29 is a graphi- 
cal solution of equations (59) and (60), 
giving A, (or S,) as a function of the 
terminal values of A (or S). 

Fig. 30 is a graphical solution of equa- 
tions (62) and (63), giving A’ (or S’) 
as a function of the terminal values of 
A (or S). These three charts are helpful 
time-savers in making absorption process 
calculations. One of them, Fig. 29, also 
has applications in making multicom- 
ponent fractionation calculations as well, 
as will be shown in a later installment 
of this séries. 

With reference to equations (59), 
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(60), (62), and (63), and their graphi- 
cal representations, Figs. 29 and 30; it 
should be borne in mind that these equa- 
tions are rigorous only for two theoreti- 
cal plates. For more than two theoretical 
plates these equations are approxima: 
tions, but good approximations for most 
problems. Using these equations and 
charts assumes that the effective absorp- 
tion (or stripping) factor is a function 
of terminal conditions only and inde- 
pendent of the number of plates. Where 
these simplifying assumptions are not 
justified, it is necessary to use equations 
(43) and (46), evaluating or estimat- 
ing A (or S) for each theoretical plate. 


Or in some cases, a combination of these 
two procedures may be used. Absorption 
calculation procedures will be taken up 
in a later installment. 
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| a Competent engineering design is a vital part of any proc- 
essing unit to be incorporated in a refinery flow stream. Every 
= Petreco Electric Desalter is designed into the refining cycle by 


the Petreco engineering staff, representing many years of know- 
how and experience. 


Petreco engineering consultation is available to the industry on 
any salt problem,—at no obligation. If you have any doubts 
whatsoever about salt troubles in your refinery — arrange for a 
Petreco Desalting engineer to call. Just call or write any of the 
offices listed below. Get the facts— it pays. 
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530 W. Sixth Street, Los Angeles 14, Calif. 
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Tue first requirement for obtaining use- 
ful thermometric measurements is a 
continuous recording instrument that has 
a high degree of sensitivity to tempera- 

ture changes. It is 
| EXCLUSIVE | just as important to 

be able to record 
thermometric measurements continu- 
ously as it is to record electrical meas- 
urements continuously in electric log- 
ging. 

Information from temperature studies 
in producing wells is being used more 
and more as its value to both the en- 
gineer and the production foreman is 
more widely recognized. The time to 
begin studying the thermometric char- 
acteristics of a well is when the well is 
first completed. Both flowing and shut- 
in temperature gradients should be es- 
tablished. Considerable information of 





FIG. 1. A static temperature survey (geothermal gra- 
dient) of a 6700-ft well shows a regular increase in tem- 
perature with depth from 170 F at 6000 ft to 182 F at 
6700 ft. The flowing temperature survey shows very 
little increase from 4000 ft to 4400 ft. This indicates 
that no production is obtained below 6400 ft when the 


well is flowing. 







‘Temperature surveys in producing wells 


By CLARENCE R. DALE, Dale Company 


immediate value can be obtained in 
many cases, such as the lowest point at 
which the well is producing. This is illus- 
trated in Fig. 1. 


In this case, the static geothermal 
gradient was determined by a survey 
made after the well had been shut in for 
several days. The flowing temperature 
survey was made at a steady rate of flow. 
The temperature below 6400 ft on the 
flowing survey follows the static geo- 
thermal gradient, because the fluid was 
static from 6400 ft to the bottom of the 
well. Above 6400 ft the geothermal and 
flowing curves separate, the upward 
movement of fluid producing an almost 
vertical gradient on the flowing survey. 
These surveys established 6400 ft as the 
lowest point from which the well was 
producing. 

Although the bottom of the tubing 


FIG. 2. A temperature survey when gas was being injected 


P 509.2 





was above the liner in this well, the same 
results would have been obtained with 
the bottom of the tubing anywhere in 
the liner, if the well had been produced 
through the casing during the survey. 
Thermometric surveys are made usually 
after some change has taken place in 
the well, such as gas entry, migration of 
fluids, water entry, and other conditions 
affecting the production. Knowledge of 
thermal conditions in the well before 
the change takes place aids in the in- 
terpretation of subsequent thermometric 
surveys, , 

Thermometric measurements often 
provide a means of obtaining informa- 
tion about conditions taking place out- 
side of one or more strings of pipe. This 
is illustrated in Fig. 2, where a collar 
leak in the tubing caused an ice bridge 
to form more than 200 ft below the sur- 


into casing shows that an ice bridge formed below 200 ft. 
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When the rubbers are worn, simply remove 
the old rubbers and save the piston body. 
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After long experimenting, Mission re- 
search engineers succeeded in develop- 
ing the first really serviceable piston 
with replaceable rubbers. In fact, Mis- 
sion succeeded so well that the Mission 
Piston quickly became the standard of 
the industry. 


With Mission you reduce piston re- 
newal costs three ways: (1) It’s easier 
to replace piston rubbers only because 
you don’t have to remove the piston 
from the rod. (2) It’s cheaper because 
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It’s not even necessary to remove the piston 
from the rod. This saves you shut-down time 
when the rubbers are changed. 






8Le RupeeR P'S 


you save the cost of the piston body. 
(3) Long life rubbers make replace- 
ment less frequent. This means there is 
less shut-down time when Mission Pis- 
tons are used. 


Outstanding preference by majors, in- 
dependents, and drilling contractors 
the world over, and Mission’s guar- 
antee, are your assurance that Mission 
Pistons are the most economical on the 
market to operate... “Change the 


rubbers and save the piston.” 


the cost of a new piston. 












sow? 


New Mission Rubbers installed and piston is 
ready for another long run at a fraction of 









MISSION MANUFACTURING COMPANY, HOUSTON, TEX: 
Export Office: Room 1636, 30 Rockefeller Plaza, New York 20, N. Y. 





SOLD THROUGH 
SUPPLY STORES 
EVERYWHERE 
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face between the tubing and the casing. 


The well had been put on gas lift, and 
the gas was injected in the casing to 


lift the fluid through the tubing. The. 


normal injection pressure of 500 psi 


gradually built up to 1100 psi and the ~ 


well stopped producing oil although 
some gas continued to flow up the tubing. 
A thermometric survey run in the tubing 
indicated a temperature of 1 deg below 
0 F at a depth of 275 ft. A check was 
made of the pressure between casing 
strings and it was found to be normal at 
250 psi, eliminating the possibility of a 
casing failure. The injection of gas was 
reversed from the casing to the tubing 
and after about 24 hr the well began to 
produce a small amount of fluid. Two 
days after the first thermometric survey, 
a second survey was made with the gas 
being injected in the tubing, and the 
lowest temperature recorded was 56 F 
at 240 ft, indicating that the annulus 
between the tubing and the casing had 
been frozen up through a considerable 
area. In order to thaw out all the area 
affected, the well was kept on produc- 
tion with the gas being injected in the 
tubing and the well producing through 
the casing. After several days the injec- 
tion pressure dropped gradually as the 
thawing was completed. 

Three hundred feet of tubing was 
pulled and a bad collar leak was found at 
218 ft. The flow of gas through the collar 
leak apparently started the freezing ac- 
tion and the ice accumulated in the 
annulus for a considerable distance. The 
condition in this well was probably very 
unusual, but there are many conditions 
affecting the production of flowing wells 
that are unusual. Many of these condi- 
tions might be considered usual if more 
were known about what was happening 
in all wells. The instrument on this sur- 
vey was run at the rate of 6000 ft per hr, 
and the results show clearly the quick 
response to the temperature changes and 
the necessity for continuous recording. 

Migration of water behind casing is 
common in some areas, and thermometric 
surveys sometimes have indicated water 
moving from one zone to another 2000 
ft higher. Although a condition of this 
kind may not cause a casing failure for 
several years, the information about 
what is taking place can be used to help 
prevent the same condition occurring in 
new wells drilled in the same area. 

In some fields where multiple comple- 
tions of several zones were made by the 
use of various mechanical devices, some 
of the zones have been produced at a 
higher rate than others. Due to failure 
of the mechanical separation of the 


www 


The most extensive oil-producing 
region of the U. S. is the Permian 
Basin of western Texas and southeast- 
ern New Mexico—comprising more 
than 46,000 sq miles, containing 262 
oil fields with 23,000 producing wells 
that have yielded a cumulative total 
of 2,320,000,000 bbi of oil in the 
past quarter century. 
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FIG. 3. A hole in the casing was detected near 2700 ft by a static tem- 
perature survey after the well fluid was depressed by injected gas. 


zones, oil and gas is migrating into the 
more depleted sands. Large quantities 
of this migrated oil may never be recov- 
ered. Thermometric surveys can be used 
to detect such migration of oil and gas. 
Although the instrument is run through 
the tubing, migration may be detected 
through several strings of pipe. 


Pressure studies frequently are made 
to obtain information necessary to main- 
tain reservoir pressures, and yet migrat- 
ing gas and oil can escape from the 
reservoir to low pressure sands, due to 
mechanical failures, without being de- 
tected by normal operating procedure. 
One producing well in a field being re- 
pressured did not indicate any migra- 
tion of oil or gas and the condition was 
not detected on a flowing temperature 
survey. A shut-in temperature survey 
was made and it indicated gas was mi- 
grating from the producing zone around 
the casing shoe and into a low pressure 
sand above. A study of the history of the 
well disclosed that when the casing was 
run it froze, and the subsequent cement- 
ing job was of doubtful effectiveness. 
The well had then been cemented 
through perforations at a higher level. 
The thermometric surveys made on this 
well did not indicate how much gas was 
migrating, but they did disclose that gas 
was moving into low pressure sands that 
were supposed to be excluded from the 
well. The gas, therefore, was not con- 
tributing to the building up of the reser- 
voir pressure. 


Migrating gas caused serious trouble 
recently when a drilling well blew out 
at 1400 ft. It was cemented and the ce- 
ment was drilled out with heavy mud. 
Again, all mud was blown out of the 
hole. Two producing wells near to this 
drilling well would flow outside of the 
casing when opened up. Thermometric 
surveys on these wells, made with mud, 


water, and gas flowing outside the cas- 
ing, while the tubing was shut in, indi- 
cated the fluid and gas were coming 
from shallow depths that were known to 
have a lower pressure than the gas that 
caused the blowout of the drilling well. 
Surveys were then made on a number of 
flowing wells in the area around the 
blowout well to detect upward migration. 
The surveys were made with the wells 
shut in. Pressure traverses were also 
made on some of the wells as the work 
progressed. One well several hundred 
feet from the drilling well was found to 
have an abnormally high fluid level 
when shut in. It was suspected that this 
well might be causing the trouble. On a 
shut-in temperature survey there was no 
indication of migrating gas. In order to 
find out whether there was a hole in the 
casing, gas was injected in the casing, 
and the pressure leveled off at approxi- 
mately 1500 psi. A static thermometric 
survey was run in the tubing. A hole was 
detected in the casing (Fig. 3). When 
this well was flowing, gas would migrate 
out through the hole in the casing and 
travel through a fault over to the drill- 
ing well with sufficient pressure to blow 
the mud from the hole. The well was 
shut in and the migration stopped due 
to fluid entering the well and balancing 
the formation pressure. 


The conditions taking place in a well 
often produce substantial temperature 
anomalies without changing the normal 
behavior of the well. In other cases, the 
best temperature studies are obtained by 
setting up conditions in a well that pro- 
duce anomalies of sufficient magnitude 
to be interpreted easily. By frequent use 
of thermometric measurements, operat- 
ing men can build up a background of 
experience that will make this type of 
survey an important part of everyday 
procedure. xk *& 
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V/ The UNIBOLT Tee (Cross 

if double wing tree is de- 
sired) is a 3” size with 24” flanged 
inlet and 2” side outlet. This un- 
equal combination is particularly 
desirable in high pressure areas be- 
cause its over-size bore permits the 
use of standard lubricators; how- 
ever, it is available in any combi- 
nation of sizes desired. 


V A UNIBOLT Adjustable 

Wing Valve takes the 
place of a gate or plug valve. Since 
high pressure wells are usually pro- 
duced thru a small choke, resulting 
in low velocity flow thru the tree, 
the 1-inch opening in this valve is 
ample to assure unrestricted flow. 


/ A UNIBOLT Choke Body, 
fitted with positive bean 
and blanking plug, provides a 
proven dependable, safe and con- 
venient means for controlling the 
well flow. The blanking plug is re- 
moved by releasing a single bolt. 
The Choke Body is designed to re- 
ceive either UNIBOLT “X” Type 
Beans (drilled in increments of 10% 
of well flow), or regular beans 
drilled in increments of 1/64”. 


vy Complete interchangeabil- 

ity—all connections in the 
flow manifold are standard forged 
steel UNIBOLT couplings. Any unit 
in the manifold, or part thereof, 
may be easily and quickly replaced 
in the field without removing the 
manifold from the well. 
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FLOW MANIFOLD 


FEATURES | a 


HEAD INSTALL HERE 


MASTER VALVE AND TUBING 


A UNIBOLT Flow Manifold, 
contrast to big and heavy con- 
ventional flanged Christmas tree 
wings, is many pounds lighter, yet 
the UNIBOLT design which places 
more steel in shear, actually re- 
sults in a higher factor of safety 
for the unit. And although it is a 
simple, compact and inexpensive 
manifold, it does the work of a 
“heavyweight” . . . with the great- 
est of ease. 

See your Composite.Catalog for 
complete details, or write direct 
for literature. 


THORNHILL-CRAVER COMPANY 


OMipert 


Tut OMe BOLT COUPLING 
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Aruowcn the Arctic coastal plain 
north of the Brooks range was recog- 
nized by the USGS as prospective pe- 
troleum producing territory as early as 

1904, it was not 
| EXCLUSIVE | given serious con- 

sideration until the 
summer of 1922 when two oil com- 
panies in California sent geological par- 
ties into the Point Barrow area to stake 
claims. These parties landed in the same 
area on the same day, but a few hours 
apart, and rushed in to stake the best 
looking prospects. 


These claims were not validated, how- 
ever, and the area now known as Naval 
Petroleum Reserve No. 4 was establish- 
ed by President Harding in 1923 by 
executive order. The petroleum pros- 
pects of the reserve were s by 
seven or eight USGS field parties in the 
summers of 1923, 1924, and 1925. The 
reconnaissance work of these parties re- 
sulted in the mapping of most of the oil 
seepages and river outcrops in the re- 
serve. Exceptional progress was made 
by the parties considering the short 
working seasons and their lack of mod- 
ern methods of communication and “lo- 
gistic” support. 

Geological surveying was discontinued 
by the USGS in 1926 although the re- 
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Exploration in Alaska 


By K. MARSHALL FAGIN, Field Editor 


serve was known to contain oil seepages 
and thousands of feet of sedimentary 
rocks of marine origin in what is known 
as the Barrow basin, because the area 
was considered too cold and inaccessible 
for petroleum drilling and producing 
operations. In addition, large new oil 
fields were being found in the United 
States and the Navy was not interested 
in testing the reserve with a drilling ex- 
pedition at that time. 





This second article by Field Edi- 
tor K. Marshall Fagin about oil ac- 
tivity in the Arctic Circle deals spe- 
cifically with the methods of geo- 
logical and geophysical work 
used in the exploration of North 
Alaska. The first article, published 
in the August issue of The Petro- 
leum Engineer, gave a general 
story of the operations in United 
States Naval Petroleum Reserve 
No. 4. The next one of the series 
will describe oil well drilling prob- 
lems near the ‘‘top of the world."’ 

















P 111.7 


Wayne Forrest, a 
surveyor attached to 
Seismograph Party 
46, operated this ali- 
dade and plane table 
from a weasel in the 
Umiat area last Oc- 
tober when the ther- 
mometer hovered 
at zero temperatures, 





@ West Coast oil shortage revived in- 
terest in NPR-4. A serious oil shortage 
in California in 1943 during World War 
II revived the Navy’s interest in the pe- 
troleum producing possibilities of Re- 
serve No. 4. Trimetrigon aerial photo- 
graphs made by the Army Air Force in 
1943 were used to construct a prelimi- 
nary base map of the reserve and ad- 
joining areas. These photos were taken 
from planes flying at 20,000 ft. Clouds 
and haze blanketed many parts of the 
area when these original pictures were 
taken. Enough clear pictures were avail- 
able, however, to aid Navy and USGS 
geologists in mapping surface structures 
for further study. 

The Navy’s present exploration pro- 
gram in the reserve began with a brief 
geological reconnaissance party that was 
flown into the area in March, 1944. This 
party reported favorably on the oil pros- 
pects and the feasibility of conducting 
modern drilling, producing, and pipe 
line operations in this area should it be 
proved to contain oil in commercial 
quantities. 

Fig. 1 shows the astounding progress 
that geological and geophysical survey 
parties have made in studying this 35,- 
000 sq mi area in the 1944, 1945, and 
1946 seasons. It also shows the surveys 
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FIG. 1. Geological and geophysical surveys of the oil and gas pros- 
pects of the reserve have been as thorough as possible in the few 
seasons that have been spent on such a large area. A magnetometer 
map of the entire area, including prospective oil and gas territory 
outside the limits of the reserve, has been completed by the “Flying 
Magnetometer” developed during the war. Surface geology surveys 
of the rivers and outcrops have outlined the more prominent struc- 


tures. The “Flying Gravitymeter” has covered a large part of the 
reserve on a reconnaissance scale. Reflection seismograph has been 
used on a 100-mile line (traverse) and for detail work on a limited 
number of structures, including Umiat, Oumalik, and Cape Simp- 
son. Core drilling and test well drilling have been limited, but with 
completion of the present program, much valuable information about 
the subsurface formations will have been obtained. 





proposed for the 1947 season. Much of 
this year’s field work has been accom- 
plished and the remainder will be com- 
pleted about November 1. Drilling may 
be continued, however, on Cape Simp- 
son No. 1 and Umiat No. 2. 

@ Conitplete geological and core analy- 
sis laboratory at Fairbanks. Field data, 
core samples, and other material are as- 
sembled, analyzed, and summarized at 
the project headquarters at Fairbanks. 
Dr. George Gates is in charge of the 
USGS exploratory program for oil in 
Naval Petroleum Reserve No. 4. A com- 
plete core analysis laboratory and other 
USGS offices are a part of the project 
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headquarters. John A. Legge, Jr., su- 
pervisor for United Geophysical Com- 
pany, also has offices in the headquar- 
ters building. 

The remarkable progress of the cur- 
rent exploration program compared with 
earlier programs is attributed to the 
modern type of “logistic” support that 
is given each field party by the Navy 
and its contractors. For example, while 
the writer was visiting the project in 
Alaska early this summer, a complete 
set of instruments in a seismograph re- 
cording trailer was destroyed acciden- 
tally by fire. News of this loss was flash- 
ed by radio to headquarters at Fair- 


banks. By midnight of the same day, a 
new set of instruments was shipped by 
plane from the company’s plant in Cali- 
fornia. In three day’s time, the new in- 
struments were installed and operating 
in the field party’s trailer. In 1923 the 
party’s work for the season would prob- 
ably have ended when the instruments 
were burned. 

@ Umiat anticline mapped by surface 
party in 1944. A second USGS surface 
party was flown into the Umiat area on 
the Colville River in June, 1944. This 
party mapped the Umiat structure from 
surface outcrops during the summer 
season. Umiat test well No. 1 was begun 
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William (Billy) English dons his rubber boots as K. Marshall Fagin, field editor, faces the camera before climbing into 
the flying gravitymeter plane at Umiat for a trip to seismograph party No. 46, about 110 miles northwest. Another man 
holds the plane to prevent it from drifting in the breeze. Umiat Mountain may be seen in the distance over the left wing. 


FIG. 2. Map showing the surface structures found on the 35,000 sq 
mi Naval Petroleum Reserve No. 4. No pronounced structures have 
been found in the north part of the reserve, which is a flat coastal 
plain with few outcrops. Geological and geophysical work done thus 
far indicates this area may contain low relief structures such as many 
of those found in the Texas and Louisiana Gulf Coastal Province. 
Structures in the South part are long east-west anticlinal folds with 
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dips similar to those found in the Rocky Mountain fields of Wyoming. 
Heavy tarry oil seeps are found in the north part of the reserve, 
whereas light oil and/or gas seeps are typical of petroliferous indi- 
cations in the south part. Three large seeps are indicated by dots on 
the east side of Cape Simpson. The quadrangles are one degree wide 
and 15 minutes high. The lowest parallel is 68 degrees north, and the 
highest one (above Point Barrow) is 71 degrees 30 minutes north. 


Cric 


155° 154° 153° 152° 151° 150° = 149° 


THE PETROLEUM ENGINEER, September, 1947 

















a a en an ie oe 






































DOVETAILED OPEN-END DESIGN 

To install the Open End Tubing Spider, 
simply lift out the end gate, slide the Spider 
body around the pipe ond replace the end 
gate. A bolt is provided for locking the body 
and gate together after the end gate is inserted. 


& See those tapered tongues on each side 
of the end gate that fit into mating grooves 
in the Spider body? These form a tight dove- 
tailed joint that will not spread under the 
heaviest loads! 






And note above how the bottom flange on 
the body has slotted openings to facilitate bolting it to the top flange of the tubing 
head. The whole unit stays rigidly in place without slipping or sliding. 


Another feature that speeds operations is the wide flat platform on top of the 
Spider body for supporting the Slip Assembly when it is out of the bowl. And there's 
a ridge around the outer edge of this platform to keep the slips from sliding off 
when standing open. 


UNITIZED SLIP ASSEMBLY ASSURES UNIFORM GRIP 

After the Spider body is in place the tubing job is ready to roll. And throughout 
the tubing operations, the unique features incorporated into the Unitized Slip Assem- 
bly save time, simplify work and safeguard 
the pipe against damage... . 


* Note how the four slip segments are uni- 
tized together on a hinged tong so that they 
maintain exact alignment at all times. They 
grip together and release together, so that 
slip pressure around the tubing is uniform 
under all conditions. This eliminates swaging, 
kinking and other damage to pipe. 


& Note, also, that the slips are not merely 
bolted to the tong, but are grooved to fit 
solidly around the tong body so that all loads 
of holding the slips in exact alignment are 
transmitted directly from the slip bodies to the 
tong itself. No shearing stresses of any kind 
are placed on bolts or other retaining parts! 





HE BAASH-ROSS OPEN END TUBING SPIDER 
Wastes friends with production crews 
everywhere. They like its simple, quick instal- 
lation without need for even breaking con- 
nections, if desired. They like its rugged 
tongue-and-groove construction that supports 
the heaviest loads without ‘‘spreading.’’ And 
they particularly like the smooth operating 
efficiency and fast trips they can make with 
its unitized self-locking Slip Assembly. 


& The Slips themselves are amply long—10” overall 
with oa full 9” of gripping surface. This long gripping 
surface, coupled with the uniform all-around slip 
pressure provided by the unitized slip design, permits 
even the longest and heaviest tubing strings to be 
handied easily without risk of damaging the pipe. 


& A unique latch is provided that automatically locks 
the slips around the tubing as the handles are closed. 
To open this lock, the operator simply spreads the 
handles — no extra operations are necessary. Yet the 
lock holds firmly under all loads and will not open 
until the operator wishes. 


* And note how necks on the 
slip segments extend above the 
handles to provide ample clear- 
ance and protect the crew's 
honds against injury .. . still 
another feature that shows the 
care and thought that have gone 
into the design of the Baash- 
Ross Open End Tubing Spider. 


These and other engineered features all add up to faster trips, safer 
operations, greater protection to pipe and higher all-around operating 
efficiency on tubing jobs of all types... at all depths! 





The Baash-Ross Open End Tubing Spider is available in two sizes—one 
for handling tubing 3” in diameter and smaller, and the other for 4” 
tubing and smaller. 


Available through leading supply stores. 































the following June near the crest of this 
large east-west anticlinal structure. 

Five USGS surface parties were sent 
into the reserve by plane during the 
1945 season. Three of these parties and 
their equipment, including canvas boats 
with steel ribs, mess gear, food, fuel, 
radios, tents, and supplies, were landed 
near the headwaters of rivers that rise 
on the north slope of the Brooks range 
of mountains south of Umiat. Field work 
began about June 1. 

Caches of food and supplies designed 
to last a party for two weeks were placed 
at carefully selected spots along the 
routes of the parties. The caches were 
made in April by a plane equipped with 
skis, and marked by each party chief 
on his set of base maps and aerial pho- 
tographs. Some of the caches were raid- 
ed by grizzly bears who liked to bite 
open the small cans of meat, fish, and 
other foods. The bears have now been 


The shooter’s house contains a large tank of water for 
tamping the shots, a stove to keep water from freezing, 
dynamite, and other accessories. A tractor is used to pull 
this sled-mounted unit over the tundra or Arctic snow. 





Sam Patterson, chief of Seismograph Party No. 46, ex- 
amines shooting records in the office wanigan. All the 
shooting records are completed and interpreted initially 
in this field office, a 10 by 20 ft house on a sled. 
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foiled by the practice of placing all small 
cans and food in large drums with bolted 
tops (see accompanying picture). 

@ Geephysical parties began field 
work in 1945. A seismograph party and 
two gravitymeter parties were also put 
to work on the reserve in June, 1945. 
Fig. 1 indicates the areas south and 
southeast of Point Barrow that were 
surveyed by these parties by September 
1, when all geological and geophysical 
parties were demobjlized with the end 
of hostilities with Japan. 

The exploration program was con- 
tinued in the 1946 summer season by the 
USGS and United Geophysical with the 
firm of Hoover, Curtice, and Ruby, Inc., 
of New York as the principal contractor 
for the Navy. Arctic Contractors, a firm 
formed by Hoover, Curtice, and Ruby, 
Inc., with the C. F. Lytle Company of 
Sioux City, lowa, and Green Construc- 
tion Company of Des Moines, Iowa, op- 


erate the drilling rigs, base camps, and 
handle the many details involved in 
the “logistic” support of all the pros- 
pecting activity. Wien Alaska airlines 
supply the planes and pilots for the 
daily “linehaul” flights between Fair- 
banks, Umiat, and Point Barrow and 
for support of the geological and geo- 
physical parties. 

@ 1947 exploration program outlined 
in Table 1. Commodore William G. 
Greenman, Director of Naval Petroleum 
Reserves, is chairman of the operating 
committee, which guides the present ex- 
ploration program. Table 1 is an out- 
line of the 1947 exploration program, 
which is illustrated on Fig. 1. 

Fig. 2 shows the series of large anti- 
clinal structures that have been found 
thus far by geological and geophysical 
surveys in the south part of the Barrow 
Basin. A complete airborne magneto- 
meter map of all the reserve and ad- 


Seismograph recording and radio apparatus sets are 
mounted neatly and firmly in recording trailer. The shot 
record strips are removed from the cylinder at the upper 
left and developed in a few minutes in photographic 


tanks in the other end of the trailer, which serves as a 
dark room. A generator set (right) charges the batteries. 











The flying gravitymeter unit is carried easily from 
the plane to the stations where the instrument is used. 
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Something 
The unit illustrated is rated at 
D I S T I N Cc T L Y 10 KW lighting capacity, 200 am- 


peres welding capacity, 17 cubic 
D I F F E R E N T feet per minute air compressor 
capacity, and a wash down pump 


having 125 GPM capacity. Flex- 
ible production methods provide 


...is this STEWART & STEVENSON Combination Auxiliary a ae ae ee 
Unit. It serves a multitude of purposes, yet takes practically the — 
same space as a simple rig lighting plant! Just set it near your rig Complete Details on Request 


and “plug in” the air, water, and electric lines (including 200 
amperes WELDING capacity ). 

















You have the choice of either G. M. Diesel or Continental 
natural gas engines. The power is sufficient, with either engine 
you choose, to operate all components simultaneously and still 
have at least 25% reserve power, therefore assuring long and 
trouble-free service. 





Anywhere: 
PARTS += SERVICE 


Anytime 
4516 Harrisburg Bivd. 4801 Lemmon Ave. 643 N. Port Ave. 
-9691 


Phone W 6 Phone L 6-6649 Phone 8252 


SE RY| [; ES McALLEN WICHITA FALLS 
ANC. Maen” MaSantte 
THE NATION’S LARGEST DISTRIBUTORS OF G. M. DIESEL ENGINES 
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joining areas was completed last year 
by the Navy and the USGS. It covers an 
area of about 70,000 sq mi. It is being 
used for reference and comparison with 
geological and other geophysical work. 
Most of the magnetic anomalies, how- 
ever, are believed to be caused by dif- 
ferences in susceptibility in the base- 
ment rather than by topographic “highs 
on the basement. 

Ground gravitymeter surveys below 
Point Barrow on the Meade River have 
indicated that the basement rises to the 
northeast. Should a reversal be found 
to the northeast, it is thought that fur- 
ther prospecting might disclose some 
favorable structures on which to drill. 
@ Airborne gravitymeter party makes 
rapid reconnaissance. The airborne 
gravitymeter party, which began opera- 
tions in March, 1947, is expected to com- 
plete a reconnaissance of about two- 
thirds of the north part of the reserve 
this season. Although the accuracy of 
the gravity values at individual stations 
is limited by difficulties in the deter- 
mination of elevation, the results of this 
survey are expected to yield valuable in- 
formation on the large features of the 
basement. 

The stations are about 10 miles apart, 

and the plane is easily landed on the 
many small lakes that dot the area. The 
accompanying illustrations reveal the 
portability of the gravitymeter and the 
sturdiness of the light plane that op- 
erates either on skis or pontoons. 
@ Cape Simpson structure mapped by 
seismograph. Seismograph surveys in 
1946 in the Cape Simpson area dis- 
closed a small closed structure that is 
now being tested by Cape Simpson Test 
Well No. 1. A profile shot across the 
Umiat anticline provided a valuable 
check on that structure. The present sea- 
son’s reflection shooting by Party No. 
43 in the Smith Bay area failed to verify 
a gravity anomaly, so the party con- 
tinued to profile to its present position 
about 100 miles south. Party 46 has been 
profiling the Oumalik anticline west of 
the Ikpikpuk River. 

Five USGS surface parties were in 
the area in 1946. One party made a de- 
tailed survey of structures in the Maybe 
Creek area west of Umiat. Another 
party worked in the Umiat area. An- 
other one studied outcrops of the Upper 
Cretaceous formation down the Oolam- 
nagavik and Kurupa rivers about 80 
miles southwest of Umiat. Another one 
made a geological traverse down the 
Meade River, and the fifth party sur- 
veyed the outcrops and topography down 
the Sagavanirktok River about 80 miles 
east of Umiat. 

Each USGS surface party has two 
geologists, a cook, and one or two field 
assistants. Plans for the season’s work 
must be made a few months before April, 
when the caches of food and supplies 
are placed along the route that is. sug- 
gested by the operating committee at 
its annual November meeting in Wash- 
ington, D. C. 

“River” parties work down the me- 
andering streams in 18-ft canvas-covered 
boats having square sterns. One boat is 
usually’ provided for every two men in 


160 








TABLE 1. Exploration program for 1947 on Naval Petroleum Reserve No. 4. 





1. Geological surveys by U. S. Geological Survey. 





Consisting of 

Party No. 1. Lower Colville River from 
Umiat to Arctic Ocean (four men in small 
boats). 

Party No. 2. Kigalik River Anticline (four 
men). 

Party No. 3. Utukok River (five men in 
boats). 

Party No. 4. Ikpikpuk River and general 
(Airborne) reconnaissance (two men in 
plane). 

Party No. 5. Canning and Shaviovik Rivers 


(Outside NPR-4) (four men in small 
boats). 


Supported by 
(a) Arctic Contractors 
For Party No. 1. Two weasels and one 
mechanic ‘for one month. 
For Party No. 2. Three weasels, one 
light drilling rig, and one mechanic 
for the summer season. 


(b) Wien Alaska Airlines 


| For Party No. 4. Cub trainer plane on 
| skis and floats and a pilot for 1947 
| 
| 





season. 
For all parties. Bellanca on skis and 
wheels and pilot as needed. 








2. Geophysical surveys by United Geophysical Company. 





Consisting of 

Gravitymeter Party No. 1. (Airborne) Skull 
Cliff, Point Barrow, Smith Bay, Fish 
Creek, and West Sentinel Hill areas 
(three men transported by a plane). 

Seismograph Party No. 43. Smith Bay South 
on east side of Ikpikpuk River (three 
men). 

Seismograph Party No. 46. Headwaters of 
Ikpikpuk River in vicinity of Oumalik 
structure (three men). 


| Supported by 


(a) Arctic Contractors 
For Party No. 43. Fifteen men and eight 
weasels with two shot hole drilling 
rigs and four tractors. 
For Party No. 46. Same as above. 
(b) Wien Alaska Airlines 
For Parties 43 and 46. Two Bellancas 
on skis and wheels with pilots. 
For Airborne Gravitymeter Party No. 1. 
Cessna on skis and floats with a pilot. 





3. Core drilling by 


Arctic Contractors. 





Consisting of 

Core Drill No. 1. (a) Skull Cliff; (b) Point 
Barrow. 

Core Drill No. 2. Smith Bay. 

Core Drill No. 3. South Sentinel Hill. 

Core Drill No. 4. West Fork Ikpikpuk River 


on Oumalik structure. 


Supported by 


(a) Arctic Contractors 
For each test hole. Ten men, one core 
drilling rig, two tractors, and one 
weasel. 
(b) Wien Alaska Airlines 
Two Bellancas on skis and wheels with 
pilots as needed. 





4. Well drilling by 


Arctic Contractors. 





Consisting of 

Cape Simpson Well No. 1. Twenty-three 
men, one diesel engine drilling rig, one 
drilling derrick, two mud pumps. 

Umiat Well No. 2. Twenty-one men, one 
diesel engine drilling rig, one drilling der- 
tick, two mud pumps, two weasels, and 
one tractor. 


Supported by 


Wien Alaska Airlines for Simpson No. 1. A 
Seabee or Norseman plane on skis and 
floats with a pilot as needed. 








the party. “Weasel” parties work the 
outcrops between the main rivers with 
these amphibious jeeps on tracks. 

@ Drums of fuel dropped by para- 
chute. Fuel is cached for these parties 
in May by a DC-3, which drops the 55- 
gal drums by two parachutes. Five to 
ten drums are dropped in each cache, 
and, so far, the drums have not sprung 
any leaks. The weasels use about 1 gal 
of gasoline every three miles. Tracks 
and transmissions are sometimes ruined 
by hard usage in soft muddy soil. New 
tracks and parts can be delivered to 
the parties on short notice, however, by 
a light plane. 

Each party has a two-way portable 
radiotelephone set operated by four 114- 
volt dry cells and four 45-volt B-bat- 
teries. These sets provide effective com- 
munication over a distance of 100 miles. 
Sometimes messages must be relayed, 


however, when the sets are more than 
100 miles apart. One party dropped 
their set in a river. Voice transmission 
failed, but the set emitted squeaks that 
could be used to signal by Morse code. 
@ Timing—a critical factor in Arctic 
exploration. Timing the assembly of the 
personnel and flying them out by ski 
plane before the snow melts (about May 
15), is an important task. Geological 
work in the field can begin when the 
snow melts about June 15 and continue 
until September 1 to 7. 

The unsatisfactory nature of most of 
the 20,000-ft trimetrigon photographs of 
the reserve for geological interpretation 
prompted the Navy and USGS to re- 
photograph the area with a trimetrigon 
camera from an altitude of 12,000 ft. 
The flying work on this project is now 
complete, and the USGS office in Den- 
ver, Colorado, is preparing a complete 
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APRIL 1947 


FIG. 3. The day-to-day progress of United Geophysical’s Party No. 43 is revealed by the 
curves shown in this illustration. This is the party that began operations in the Smith Bay 
area and carried a reflection seismograph line South about 100 miles along the Ikpikpuk River. 


set of planimetric quadrangles (1 deg 
longitude by 15 min latitude) on a scale 
of 1:48,000. Another set of quadrangles 
will be prepared later on a scale of 
1:250,000. 

@ Seismograph parties activated in 
sub-zero weather. The seismograph 
parties are equipped to operate on the 
reserve in the frigid wintry weather of 
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late fall and early spring whenever the 
days are long enough and clear enough 
for surveying. Fig. 3 shows the number of 
shots made and the dynamite used by 
Party No. 43 during its operations from 
the Smith Bay area in March to its pres- 
ent position about 100 miles south. It is 
interesting to note that very few days 
were lost due to the weather conditions. 













MAY 1947 


Part of the indicated lost time was ac- 
tually in moving the camp. 

The parties comprise about 24 men, 
including a party chief, a seismologist, 
a computer, and an assistant computer 
supplied by United Geophysical. The 
rest of the men are supplied by the 
Arctic Contractors, except for a USGS 
geologist, who is attached to the party 
as an observer. These include a cook, 
two cook’s helpers, an observer, a junior 
observer, three recorder’s helpers, a 
shooter, a shooter’s helper, three or four 
surveyors, four drillers, a mechanic, and 
a mechanic’s helper. Extra personnel 
are supplied as needed for any special 
work that is conducted or supported by 
the party. 

Party No. 46, for example, is now be- 
ing used as headquarters for a core 
drill test on the Oumalik structure. This 
party’s camp now supports a total of 
about 38 men although it was designed 
originally to accommodate about 24 
men. 

@ Seismograph camps — villages on 
sleds. The seismograph camp includes a 
field office wanigan and nine other wan- 
igans. These are 10-ft by 20-ft insulated 
frame buildings with triple floors mount- 
ed on welded steel pipe sleds. Five are 
equipped as sleeping quarters and one 
serves as a galley. Another one joined 
to the galley by a gang plank serves as 
the mess hall. Another serves as a utility 
house. It is equipped with water tanks, 
heaters, showers, lavatories, and toilets. 

The tenth wanigan is a specially de- 

signed portable repair shop. It is equip- 


Food and supplies for USGS parties are 
cached at places such as this by a plane 
in April. Caches are marked on photos. 
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—That’s because alloy steels respond uniformly —That’s because alloy steels maintain their strength 
to heat treatment and produce hard working sur- under wide extremes of temperature. 
faces in drill bits and other oil country equipment 


Because of these qualities, alloy steels continue to 
—surfaces that wear longer than other materials. 


do their job long after other materials have worn 
—That’s because alloy steels are stronger—provide out or failed in service. 

needed strength even when used in thinner, weight- Let Republic—world’s leading producer of alloy 
reducing sections. steels—tell you more about their advantages. 
—That’s because alloy steels are tough—able to Write to: 

withstand severe strain, shock, vibration and sud- 

den reversal of stress. REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


—That’s because alloy steels resist fatigue—insure 


GENERAL OFFICES * CLEVELAND 1, OHIO 
safety. Export Department: Chrysler Building, New York 17, New York 


Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nets and Rivets—Electrunite Boiler Tubes 
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A semismograph party camped on the snow-covered Arc- 
tic coastal plain in the wintertime as seen from the air. 
Notice the tracks left in the snow by the party’s activity. 





Weasels and the light tractors used by the seismograph 
party can be repaired in this portable shop even when the 
outside temperature is 20 to 40 F below zero. Welder’s 
work benches and supplies are kept on the side. 


ped with a heater, tools, work benches, 
an air compressor, and other machines 
for repairing weasels, trailers, and en- 
gines in the coldest weather. Folding 
work benches for welding equipment are 
built on one side of the shop. A special] 
gasoline-fired heating unit for warming 
up motors before starting them on very 
cold days is mounted on a similar fold- 
ing shelf on the other side of the shop. 
\ ramp is used to get the vehicles into 
the shop. 

The field offiee contains a desk, draft- 
ing table, radio, and other office equip- 
ment. The seismograph records are com- 
pleted and checked in this office. The 
radio, a 50-watt two-way set, operates on 
a frequency of 2810 ke. 

@ Sled-mounted equipment is towed 
by weasels and tractors. The shooting 
party itself is equipped with a shooter’s 
house on a steel] sled, a recording trailer 
on a weasel chassis, a reel weasel, a 
spare weasel, a light tractor for pulling 
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the shooter’s house, and a weasel for 
pulling the recording truck. All the 
seismograph party’s wanigans and sled- 
mounted equipment can be pulled across 
the thawing Tundra. It is more difficult, 
however, than pulling the equipment 
over frozen ground, ice, or snow. 

The shot hole drilling rig is mounted 
on a steel pipe sled and completely en- 
closed. for winter operation. It is towed 
by a large tractor equipped with a blade. 
Water for drilling is kept in an insu- 
lated and heated wanigan as shown in 
an accompanying illustration. The shot 
holes are drilled 50 to 60 ft in the perma- 
frost (frozen ground), which is from 
600 to 900 ft deep throughout this north- 
ern area. The rigs are operated by two 
drillers on each of two tours. 

Five miles or more of profiles are shot 
per day. Twelve geophones 200 ft apart 
are used on what is known as single- 
ender shooting. Fig. 3 shows amount of 
dynamite that was used by Party 43. 


Most of the dynamite necessary to carry out the season’s 
seismograph program is cached on the snow along the 
line by cat trains from the Point Barrow Base. A shooter 
and weasel driver are shown removing some of the dyna- 
mite from last winter’s cache for use on operations. 








Shot holes 50 to 60 ft deep are drilled by these totally 
enclosed portable drilling units. They are mounted on 
steel sleds and pulled by a tractor equipped with a blade 
The water for drilling is kept in the wanigan at left. 


About 1600 to 2500 gal of water per day 
is used for tamping the shots. This water 
is obtained beneath the ice of deep lakes 
or rivers in the wintertime and stored 
in an insulated and heated tank in the 
shooter’s house. 
@ Geophysical parties supplied by 
caches and planes. The bulk of the 
dynamite, fuel oil, gasoline, food, and 
other supplies and spare equipment are 
cached along each party’s route by cat 
trains from Point Barrow in the early 
spring. Much of the dynamite and sup- 
plies are flown in by planes, however, as 
are most of the men. The parties are 
visited regularly three of four times a 
week by planes on skis or pontoons. 
The ships that brought next year’s 
supplies to Point Barrow last month 
carried 200,000 Ib of dynamite for seis- 
mograph operations in the 1947-1948 
season. Nearly 100,000 lb of dynamite 
was flown into the reserve for operations 


_this past summer. xKk* 
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(1) BS&B separator 


Black, Sivalls and Bryson, Inc., Kan- 
sas City, Missouri, announces a new 
small separator—the 20 in. 1000-lb 
model. Following the familiar BS&B 
design in most respects, this model is 
scaled down to provide a small, inex- 
pensive separator that will meet the gas 
handling capacity requirements of many 
wells or leases. 

One feature in which this new sep- 
arator differs from previous BS&B 
models is the design of the oil valve, a 
pilot controlled type that presents a new 
idea in the controlling master pilot, mak- 
ing the application of a double-acting 
diaphragm, without springs, feasible for 
the first time. It is manufactured in a 
l-in. single-seated snap-acting type that 
is either tightly closed or fully open to 
minimize the plug and seat erosion com- 
monly caused by wire drawing. The 
master pilot that controls the oil valve 
requires very little float force for its op- 
eration. The entire oil valve and float 


machinery 


equipment 








gear design is a new approach to the 
problem of obtaining proper float opera- 
tion in high pressure separators with 
low vapor-liquid differential densities. 


(2) Stainless steel pumps 


Stainless steel, which is first remem- 
bered as a line of fancy cutlery for the 
well appointed table, now has gone deep 
underground, to fight corrosion, arch 
enemy of oil well pumping. 

Deep well plunger pumps, because of 
their trim construction and efficiency 
within very narrow limits at well bot- 
tom, are constantly endangered by what 
the industry calls “sour crude,” which 
carries corrosive impurities. This condi- 
tion exists, to vatying degrees, almost 
everywhere. It is met, with the greatest 
assurance, by the use Of stainless steel, 
which has high resistance to corrosion. 

Axelson Manufacturing Company, Los 
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Angeles, California, announces a com- 
plete line of its pumps in stainless steel 
so that, wherever corrosion may be en- 
countered, there will be a pump to suit 
conditions. New manufacturing metheds, 
the Los Angeles firm states, geared to a 
growing demand from oil producing 
areas where corrosion causes too much 
“down time,” have combined to place 
these pumps on the market at costs little 
higher than the standard lines. 


(3) Ni-resist gate valves 


Crane Co., 836 South Michigan Ave- 
nue, Chicago, announces the reinstate- 
ment of its line of Ni-Resist cast-iron 
gate valves, which was discontinued prior 
to the war. 


The valves are of the wedge disk, out- 
side screw and yoke 
type and are being 
regularly supplied 
with screwed ends in 
sizes from 1 to 2 in. 
and with flanged 
ends in sizes from 1 
to 8 in. All valves in 
sizes 3 in. and small- 
er have the clamp 
type bolted bonnet 
and sizes 4 to 8 in., 
inclusive, have the 
conventional type of 


bolted bonnet. 


Body and bonnet 
of all valves, the 
disk in sizes 4 in. 
and larger, and the 
gland in sizes 3 in. 
and smaller are 
made of Ni-Resist. The strength and 
physical characteristics of Ni-Resist are 
about the same as those of cast iron, 
but resistance to erosion and wear is 
definitely superior to that of cast iron, 
and corrosion resistance is substantially 
better, according to the manufacturer. 


To add to their corrosion resistance, 
the stem and body seat rings, the disk 
in sizes 3 in. and smaller, and the disk 
facings in sizes 4 in. and larger are made 
of Crane 18-8 alloy steel. 
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... With Guiberson’s New 


EZ ‘/lo SQUARE KELLY 


That’s the big advantage of Guiberson’s new 3” square 
kelly, and in the 214” size you have almost 3 times as much 
opening as conventional bored forged kellys. This means 
more volume circulated with less pump pressure. It is de- 
signed to work smoothly with Guiberson’s H, GH, and 
El Drilling Heads as well as in conventional rotaries. It’s 
the ideal kelly for drilling, reverse circulation and clean- 
out work. ' 


MORE ADVANTAGES 


@ Smooth, straight sides to feed through the kelly 
bushing. 

@ Perfectly balanced to eliminate whip. 

@ Passes easily through packing rubber. 

@ Smooth liner tube walls insure maximum flow with no 
offsets or restrictions. (Take a look through one!) 



































OVERALL 

SIZE | LENGTH | BOTTOM CONNECTION TOP CONNECTION F 
e Built like a truss, the Ful-Flo Square 1854 ft 2” API 3” L.H.8 RD ; 
K ll * ; t 1 . . 2 | fiw ° . . I 

sails Seaeeal Ad beret ce 2%"| 21%4ft| 8RD.THD. | THD.INT. UPSET 

weight. 5 2314 ft. PSET I 
is welded securely to seamless liner tube. = = ee ; 
Overlapping and fish-mouthing to end 3” | 21% ft] 2%” A.P.I— 3” L.H.8 RD. | 
connections make an extremely efficient 23% ft} 8RD.THD. | THD.INT. UPSET 
torque member. Every kelly is tested at 26%, ft. UPSET DRILL PIPE | 





3,000 P.S.I. 
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(4) Corrosion resistant pipe 


Announcement of the development of 
a new type of corrosion resistant pipe 
and fittings is made by the plastics divi- 
sion of The Dow Chemical Company, 
Midland, Michigan. The company will 
fabricate the new pipe at its Midland 
plant. 

The product, Saran-lined steel pipe 
designed to convey corrosive liquids, 
combines the desirable features of steel 
pipe—rigidity and pressure strength— 
with Saran’s extreme resistance to chem- 
icals, the manufacturer states. 


Main use of the pipe is in manufac- 
turing chemicals, and in plants such as 
pulp, paper and textile; metal treating 





* 


Saran-lined pipe cut at angle to show lining. 


and metal plating, where manufacturing 
methods necessitate handling highly cor- 
rosive chemicals, particularly acids. 


Saran-lined steel pipe is resistant to 
a very wide range of chemicals, oils, and 
solvents. It will satisfactorily carry cor- 
rosive sulphuric, hydrochloric, nitric, 
and phosphoric acids. The working tem- 
perature of the pipe, important to chem- 
ical engineers, ranges from 0 F to 190 
F, depending upon service conditions. 

Pipe in maximum lengths of 10 ft 
and in sizes from 1 to 4 in. will be man- 
ufactured. Fittings, also Saran-lined, in- 
clude elbows and tees, companion and 
reducing flanges, and gaskets. The lat- 
ter are made of specially compounded 
Saran to assure maximum chemical re- 
sistance at joints. 


Field assembly presents no undue 
problems, it is asserted. Conventional 
power tools may be used for cutting and 
threading, and assembly of joints is very 
similar to that of standard steel piping, 
the company reports. 


MACHINERY 


and EQUIPMENT 





(5) Speed reducers 


A new series of speed reducers de- 
signed specifically for oil field service 
has been announced by Western Gear 
Works of Seattle and Los Angeles and 
its associate plant, Pacific Gear and Tool 
Works, of San Francisco. This new se- 
ries, bearing the name “Pacific-West- 
ern,” representative of the associated 
engineering and manufacturing facilities 
of these firms, replaces former designs 
retaining the best features, it is stated. 


Nine sizes are now in production, which 
are designed in accordance with the com- 
bined recommendations of the American 
Gear Manufacturers Association and the 
American Petroleum Institute for stand- 
ardized reducer ratings. They are as fol- 
lows: OFD 25, OFD 40, OFD 57, OFD 
80, OFD 114, OFD 160, OFD 228, OFD 
320, and OFD 456. The numerical desig- 
nation indicates the number of thousand 
inch pounds of torque at which the re- 
ducer is rated at 20 spm. 





(6) Buckeye ditchers 

To keep abreast of demands for fast- 
er, higher powered pipe line ditchers, 
the Buckeye Traction Ditcher Division, 
Gar Wood Industries, Inc., Findlay, 
Ohio, has developed two new models, one 
for “mainlines” and another for gather- 
ing lines, small product lines, short 
loops, and terminals. 

The larger unit has been designated 
Model 51 and is a successor to the Model 
48, frequently referred to in the field as 
the “Mainliner.” It excavates ditch up 
to 50 in. wide, readily accommodating 
the biggest inch lines. The digging wheel 
has a diameter of 84% ft. Length is 48 in. 
compared to 42 in. of the former Model 
48. Spoil conveyor is not reversible but 
is adaptable for either right or left hand 
delivery. Power is 110 hp diesel at 850 
rpm compared to 90 hp gasoline engine 
of the “48.” Thirty-two digging speeds 
are provided, up to 35 fpm, whereas the 
Model 48 dug up to 30 fpm. Overall 
weight has been increased from 46,000 


to 62,000 lb. Improved transmission and 
increased ruggedness are featured. 

The smaller unit has been designated 
the Model 312 and supplants the Model 
12. Features of this new machine include 
ability to dig ditches from 16 in. to 30 
in. wide whereas the “12” dug from 1214 
in. to 24 in. wide (depending upon buck- 
ets used) ; cutting depth of 6 ft instead 
of the former 51% ft; digging speeds 
up to 57.5 fpm, compared with the max- 
imum 35 fpm of the Model 12. Horse- 
power has been increased from 50 hp 
gasoline to 67 hp diesel (at 1600 rpm). 
Despite improved transmission and 
greater overall ruggedness, the length 
of the “312” is slightly less than the “12” 
and weight is 500 lb less—16,500 Ib. A 
stronger, but lighter frame of tubular 
construction supports the digging wheel. 
The conveyor is reversible. 

Both units underwent severe proving 
ground tests. Complete specifications on 
the Model 51 or the Model 312 are avail- 
able on request. 


Side view of Model 12 pipe line ditcher. 
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THE PUMP THAT’S NEVER PULLED... 


tS surfaced and seated 
hy the turn of a valve, 
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Kobe Free Type Pumping now makes the bottom hole pump, in 
any depth well, quickly available at the surface by the turning on 
and off of a wellhead valve. Pump pulling is eliminated, and with 
it the need for expensive servicing equipment. 


Changing pumps is now a one-man operation. In a 5,000-foot well, 
the bottom hole pump can be retrieved and a new pump run in 
within two hours. During only 30 minutes of that time is it neces- 
sary for the pumper to be present. 


Repairing or replacing a pump no longer need involve the added 
expense of pulling and running, nor the cost of lost production and 
downtime. Changing pumps to meet changing well conditions can 
now be weighed solely on’ the desirability of the change. Here is 
freedom in preduction planning that opens up opportunities for 
economies never before practicable. 














To Surface Pump: As shown below, ing 4-way valve handle at wellhead to “pump 
changing a Free Pump is a one-man operation. out” position to unseat pump. (2) Raising 
Here are pictured three steps in retrieving the collapsible mast. (3) Lifting surfaced pump 


! bottom hole pump from 5,000 feet: (1) Turn- f ll. Elapsed time, 55 minutes. 
KOBE FREE PUMP , in p wit ) Turn rom we ap: i , minutes 


Kobe Free Pump is an 
adaptation of the con- 
ventional Kobe Hydrau- 
lic Pump. ‘‘Free”’ refers 
to the fact that it is not 
suspended on rods or 
tubing. It is an individ- 
ual unit that is raised 
and lowered in the well 
tubing, hydraulically. 











FREE TYPE PUMPINE Is THE GREATEST 
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HOW SYSTEM WORKS 


TO SEAT: 

Oil pressure 

is directed 
down power 
tubing, forcing 
pump to seat. 
On seating. 
pump starts 
pumping oil 
immediately 


To Seat Pump: Seating the Free Pump is as 
simple as retrieving it. (4) Pumper hooking new 
pump into pump catcher to lift it from field 
pick-up truck. (5) Placing pump in well prepar- 





TO SURFACE: 
Power oil 

is reversed 
down production 
tubing, forcing 
pump off seat 
and up power 
tubing. At top, 
pump slides 

into catcher. 





NEW KOBE Free Fim REDUCES 
PUMPING OPERATING COSTS 25% 


By eliminating pump pulling, servicing equip- 
ment, lost production and downtime, Free Type 
Pumping has effected the greatest saving yet 
achieved in pumping operations. A recent survey 
of major producing areas shows that this amounts 
to at least 25%. 


It is now necessary to re-evaluate all pumping op- 
erations and to measure them in terms of the 


PROVED 


Free Pumping is the culmination of eight years 
of research and four years of field testing. The 
equipment has been tested under a wide variety of 
operating conditions. Today, Kobe Free Pumps 
are being installed in oil fields throughout the 


United States. Below are recent installations. 


Free Pumping is a new application of a proven 


TEXAS OKLAHOMA 








KOBE 


ONE OF THE DRESSE ws 


ning in time, 40 minutes. 


atory to seating. (6) Turning valve handle to 
“pump in” position. This reverses oil pressure 
down power tubing, forcing pump to seat. Run- 


savings made possible by Free Pumping. In most 
cases, you will find that Free Pumping can change 
red figures to black; place marginal wells in the 
profit column. 


The lower operating cost of Free Pumping assures 
the recovery of more oil per well, and the pump- 
ing of wells longer. This means a measurable ad- 


dition to your recoverable oil reserves. 


IN FIELD 


practice. Hydraulic pumping, from which it 
sprang, has long been recognized as the most 
efficient method of producing oil and has paved 
the way for today’s developments. Call your local 
Kobe representative for information on how you 
can change over to Free Type Pumping. Start now 


to eliminate pump pulling from your operating 
budget. 


CALIFORNIA 


harass 


WRITE FOR 
BOOKLET 





To learn how the Kobe Free Pump 
can reduce your pumping costs and 
simplify your production prob- 
lems, write for the booklet, “Free 
Type Pumping.” It will be for- 
warded without obligation. Please 
print your name and address, 


KOBE, INC. General Offices: Hunt- 
ington Park, Calif. Division and 
District Offices: Bakersfield, Ven- 
tura, and Huntington Park, Calif.; 
Vernal, Utah; Oklahoma City and 
Tulsa, Okla.; Brownfield, Dallas, 
Houston, Longview, Odessa and 
Wichita Falls, Texas; Great Bend, 
Kansas; New York City, N. Y. 


ADVANCEMENT IN OIL FIELD PRACTICE SINCE ROTARY DRILLING 
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(7) Unitized blocks 


Operators who have used Baash-Ross 


unitized blocks are familiar -with their -. 


uses on portable rig operations, produc- 
tion jobs, and similar work. Because 
these blocks combine in one unit both 
a traveling block and a free-swiveling 
hook or link adapter connector, they 
eliminate the space usually wasted by 
bails between these two units and pro- 
vide an unusually compact and close- 
coupled block assembly, according to the 
manufacturer. 

A recent addition to the Baash-Ross 
line of unitized blocks is a complete size 
range of “DBH” unitized blocks. The 
‘“‘DBH” blocks incorporate the same com- 
pact, space-saving advantages of the 
regular Baash-Ress unitized blocks and, 
in addition, offer a new feature of great 
convenience where the crew and equip- 
ment are moved rapidly from rig to rig. 
The “DBH” block is so designed that by 
simply pulling one pin the entire block 
can be readily opened for applying the 
lines in the sheave. After laying the lines 
in place, the block is closed, the pin re- 
placed, and block is ready for instant 
use. If desired, lines can be left looped 
in the rig between jobs so that the block 
can readily be strung without any time- 
wasting or risky crown operations. 

Baash-Ross “DBH” unitized blocks 
are available in a wide choice of sizes, 
including 1, 2, or 3 sheave types (each 






(Above) Baash-Ross 
“DBH” Unitized Block 
with Link Adapter and 
(right) same hinged Block 
with Hook Connector. 

As shown below, by pull 
ing a single pin the 
“DBH” Hinged Block can 
be readily opened to per- 
mit maximum speed and 
simplicity in placing lines. 





available in a choice of 20-in. 24-in., or 
30-in. sheaves, and a 4-sheave type avail- 
able with 30-in. or 36-in. sheaves). Load 
ratings for the various units vary from 
30 to 150 tons, so that a size is available 
for many operating requirements. 

Baash-Ross Tool Company, 5512 South 
Boyle Avenue, Los Angeles 11, Cali- 
fornia, is the manufacturer. 


(8) Wetter water 


American-LaFrance-Foamite Corpo- 
ration of Elmira, New York, has an- 
nounced a brand new product called 
Pentrate for making water wetter. 

Pentrate is a new exclusive Alfco for- 
mula, scientifically compounded of 
chemical ingredients, 1 per cent of which 
added to ordinary water gives the com- 
bined solution speedy penetrating and 
spreading qualities much superior to 
water itself, and therefore, more effec- 
tive in fire fighting. When applied on a 
stubborn, deep-seated, smouldering fire, 
it gets to the heart of the fire in a hurry, 
the manufacturer points out. 

Ordinary water has a surface resist- 
ance, as evidenced by rain drops on a 
window pane, or morning dew that is 
held in almost perfect globular beads 
of water. The surface tension holds it 
from flattening, spreading out, or pene- 
trating freely. 

Adding 1 per cent of Pentrate has the 
effect of freeing the surface tension and 
allows the globule to spread out in all 
directions and cover more area. 

Pentrate, therefore, makes wetter 


water by giving the water a better chance 
to spread, to penetrate, and to soak into 
an object on fire; to cover more readily 
broken or rough surfaces; to penetrate 
deeply into bales of cotton, waste, mat- 
tresses, overstuffed furniture, textiles, 
dry humus, coal piles, etc. 


(9) Foxboro flow-rule 


The new Foxboro flow-rule is a spe- 
cially designed 12-in. slide rule for com- 
puting orifice plate bores, flow nozzles, 
or Venturi throats, and also the rate of 
flow, or the differential created across 
the orifice plate (whether flange tap- 
ped or full flow tapped) or other pri- 
mary device. It can be used for all fluids, 
with or without seals, and cuvers such 
a wide range of flows and line sizes that 
it will handle almost any commercial 
problem, it is asserted. Although its 
average error is well within the accu- 
racy of flow test data, it is not intended 
to replace computation methods where 
purchase and sale of fluids are involved. 
It will, however, be found to be invalu- 
able for checking such calculations. 

Use of a flow-rule will be quickly un- 
derstood by anyone familiar with a slide 
rule. All necessary instructions are on 
the back. The reversible slide has scales 
for gas on one side and liquids and 
steam on the other side. The use of 
color to distinguish the scales for such 
fluids adds to the instrument’s conveni- 
ence. Other color bands are shown, with 
tick marks indicating the ID of schedule 
30, 40, 80, and 120 pipe. 





(10) Engine airstarter 

The Bethlehem Supply Company of 
California has developed a line of “Air- 
starters” to fit practically any make or 
model of multi-cylinder engine normally 
using electric starting. These starters 
are available in several sizes, and in the 
particular specifications required for 


any engine, and replace the conventional 
electric starter motor without any modi- 
fications of the engine. Their use is not 
limited to plant engines, however, as 
they are being used in increasing num- 
bers on drilling engines and well servic- 
ing equipment, particularly where an 
air supply is available. 
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The B. M. F. Excavating Co. of Holdenville, Okla., testifies in 
favor of the International TD-14 . . . Ernest Fuller, one of the 
owners, says, “Internationals are easy to repair. Our operators can 
do everything but rebuild the injection pump.” . . . Operator 
Doyle Crittenden states, “The TD-14 with an 8-foot dozer is small 
enough to move on the highway and large enough for the heavy 
work, I can find no fault with it.” 
Your International Industrial Power Distributor can give you 
many more reasons why International TD-14’s are so popular for oil 
field work. He’s the man to see about oil field power and equipment. 





a Industrial Power Division 
oe INTERNATIONAL HARVESTER COMPANY 


180 N. Michigan Avenue Chicago 1, Illinois 


INTERNATIONAL POWER 


CRAWLER AND WHEEL TRACTORS ~+- DIESEL ENGINES - POWER UNITS 
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(11) Dual shale shaker 

A new Link-Belt dual mud screen 
(shale shaker), size 36 in. by 48 in., 
Type NRM-134, Model 45, completely 
unitized, readily transportable, for re- 
conditioning drilling mud on shallow, 
medium, or deep oilwell drilling work, 
is announced by Link-Belt Company, 
Chicago, as being the strongest, most 
efficient mud-cleaning vibrating screen 
unit that the company has ever built. 

The complete self-contained unit in- 
cludes two 36 in. wide by 48 in. long 
vibrating screens driven individually by 
V-belts from a single electric motor, 














Front view of new Link-Belt NRM-134, 
Model 45, Dual Mud Screen. 











Rear view of Link-Belt NRM-134, Model 45, 
Dual Mud Screen, particularly showing mud 
inlet box and how motor is mounted. 





steam turbine, gas or diesel engine; a 
built-in mud receiving box; a screened- 
mud collecting outlet or trough connec- 
tion on either or both sides of unit; and 
rugged, conveniently handled steel skids 
on which everything is closely mounted. 

The integral mud-receiving box is pro- 
vided with threaded pipe connections 
for mud inlet pipe and bypass pipes. 
Separate mud-feeding weirs insure ac- 
curate division of mud between screens 
—and low velocity, uniform distribution 
of mud to screen cloth. 

A slide gate inserted at feed weir will 
serve to direct the flow of incoming mud 
to either screen when it is not desired 
to use both screens. 

The flexibility of design of the new 
mud screen unit makes it possible to 
offer the purchaser this complete dual 
unit, or just the vibrating screen assem- 
bly consisting of screen box and cloth, 
vibrator and springs, ready for mount- 
ing on mud tank. 


(12) Electric plants 


A 5000-watt electric plant weighing 
only 272 lb, known as the 5CK-115M, 
has been announced by D. W. Onan and 
Sons, Inc., Minneapolis, Minnesota. This 
model is one of a new, improved group 
of plants employing the new Onan “CK” 
air-cooled, 4-cycle, 2-cylinder gasoline 
engine as a prime mover. 

The CK line of plants, according to 
Onan, is the result of many years of 
development on both engines and gen- 





erators aimed at reduction of weight per 
kilowatt, as well as greater compact- 
ness. The 5CK-115R weighs only 54.2 
lb per 1000 watts, while the pounds- 
per-watt vary slightly for the other 
models in the group. 

The new plants will produce about 1] 
kwhr of electricity per quart of gasoline. 

The air-cooled engine is equipped with 
improved high tension magneto ignition 
that produces a hot spark for quick and 
sure starting. It is simple to operate and 
maintain, has a removable cast-alumi- 
num engine hood to protect the unit 
from dust and water. Opposed design 
and leaf spring mounting assure smooth 
performance. 

Onan CK electric generating plants 
are available in 60 or 50-cycle a.c. (2000 
and 3000 watts), and d.c. (5000 watts, 
and 3500-watt battery charger) in sta- 
tionary or portable types, with either 
manual or electric starting. 















UNITED STATES MOTORS CORP. 


547 Nebraska St. 
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“U. S.”” builds a dependable Electric Plant to fit every oil- 
field use . . . compact portables for emergency use... . 
units in weather-proof housings . . . automatic units for 
camp lighting. AC and DC units—gasoline, diesel, and 
for operation on natural gas. Write for information. 


3526 Hamilton Ave., 6, Pa— 
am ° Co., Box 2113 Billings, 















Oshkosh, Wis. 


Couplings 
4,000,000 h. p. 





FIVE VALUABLE SAVINGS 


The KANTI-LEVER COUPLING has five valuable features of 
design, all of which save money for its owner. Not only does it 
protect you against the destructive effects of misalignment, but it 
develops a Cushion Torque that absorbs the hammer blows of sudden 
or reversing loads and dampens the torsional and radial vibration 
that cause wear, fatigue and sometimes failure of Motors, Speed 
Reducers, Ball Bearings and Productive machines. No other Cou- 
pling is like the KANTI-LEVER: it has a circular series of laminated 
Cantilevers of 200,000 Ib. steel operating in slots, the tapered sides 
of which automatically stiffen the Cantilevers under increased loads 
and preventbacklash, while solid safety spokes prevent damage from 
excessive overloads. Special end play up to four inches is possible 
while the outer periphery is available as a brake drum for quick- 
stopping machinery. Send for Bulletin No. 22-A. 








BROWN ENGINEERING CO. 


133 NORTH 3rp ST. 


READING, PENNA. 
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you GET FASTER DRILLING SPEEDS wiITH THis 
NEW DESIGN HUNT W/RE LINE CORE BARREL BECAUSE 


° BIT BLADES AND CORE “a 
HEAD ARE REPLACEABLE: 



























@ Faster Drilling Speeds—blades and core cutter head 
replaced after each run 


@ Increased Diameter Core—tThis new design Hunt Core Bit 
assembly provides far better core recovery 





© Simple design—permits easy operation with less parts 
—less cost-reduced inventory 


@ Better results—fioating inner barrel and positive hold 
down mean better core recovery. 


a coring problem has been solved by this 
new design Hunt Wire Line Core Barrel. Now, you can 
cut every core with new, sharp blades... and that means 
faster coring . . . larger cores . . . better results. Core 
catchers as well as other parts throughout the Hunt Wire 
Line Core Barrel have been greatly improved to provide 
This new design Hunt Soft positive core results. Its simple design permits easy 


Formation Core Cutter Head 


rmation Core Cu : ' Be 
and blades is a single unit Operation. Less parts required means less initial cost and 


treated | blades. Replace it reduced inventory. For export and domestic. Write for 
complete details. 





FORGED ALLOY STEEL 


HEAT TREATED BLADES 
A NEW HUNT IMPROVEMENT 





Positive location of the With the cutter assem- Finished . . . 


new... 
cutter assembly in the bly in position, the bit core bit head with full 
bit head is assured. Re- is ready for welding. gauge blades ready to 
place it in thé field. run. 


HUNT TOOL COMPANY 


HOUSTON : TEXAS 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey 


EXPORT SALES: Hunt Export Company, 19 Rector St., New York 
Adva. Pte. R. Saenz Pena 832, Buenos Aires 


A BUSINESS BUILT ON SERVICE 
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(13) Baroid gas trap 

The Baroid Specialties Department 
now presents the Autotrol, a floatless 
separator or gas trap. Autotrol sepa- 


rators embody a different means of con- 


trolling oil and gas flow than has been 
customary. The system has no stuffing- 
box and no moving parts within the 
tank. Differential pressure of the gas 
and oil within the tank, acting upon an 
enclosed diaphragm outside the tank, 
actuates the dual valves controlling the 
flow of separated oil and gas. Main- 
tenance costs are negligible, due to the 
accessibility of the valve control mech- 
anism on the outside of the tank, accord- 
ing to the manufacturer. 


The Autotrol precision-built control 
mechanism consists of two valves direct- 
ly connected to each other by a single 
stem operated by an intervening dia- 
phragm. Pilot lines from the oil and gas 
outlets lead to the lower and upper sec- 
tions respectively of the diaphragm 
chamber so that actual movement of the 
diaphragm becomes a function of the 
liquid level within the shell. The weight 
of the assembly normally holds the oil 
valve closed until the liquid in the shell 
rises to a level a few inches above the 
level of the diaphragm. Beyond this 
point an additional rise of less than 1 
in. completely opens the oil valve and 
closes the gas valve. 


The entire valve assembly is mounted 
on the outside of the separator. Housing 
of the single moving part prevents dam- 
age from tampering or exposure to the 
weather. The whole unit may be serv- 
iced in only a few minutes. The pres- 
sure-regulated control requires no man- 
ual adjustment either prior to installa- 
tion or at any time during operation, and 
will immediately adjust itself to con- 
form to gathering line pressures. Instan- 
taneous valve action and dual control 
substantially reduce the hazard of dis- 
charging oil into the gas line and gas 
into the oil line, it is stated. Autotrol 
eliminates the need for back-pressure 
regulators, according to the manufac- 
turer, because the gas discharge valve 
automatically controls the pressure with- 
in the tank, thereby forcing the oil into 
the oil gathering lines. Lastly, the in- 
coming oil falls directly on the surface 
of the oil within the shell, thereby con- 
tinually breaking down the bubbles of 
toam. 
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Autotrol comes in three sizes to ac- 
commodate a wide range of producing 
volumes, pressure, gravities, and gas-oil 
ratios. Special Autotrols will be con- 
structed to meet extreme or unusual con- 
ditions, it is stated. 


(14) Cylindrical tower 


Patent disclosures by the Santa Fe 
Tank and Tower Company of Los An- 
geles reveal a new development in cool- 
ing tower construction and design, the 
Cylindrical tower. The new tower is 
the first of its kind, having been con- 
ceived by Santa Fe engineers only last 
November. 


In making this announcement of a 
new addition to its line of cooling tower 
equipment, the Santa Fe Tank and 
Tower Company stresses the fact that 
the underlying principle, design, and 
construction is entirely new. Most im- 
portant of all, the cylindrical tower is 
designed to eliminate dead air spaces, 
it is asserted. 

The noteworthy feature of circular de- 
sign allows air to enter the tower from 
any point of the entire 360 deg circum- 


ference, instead of from only two sides— 
or two sides and four corners. This sig- 
nificant factor accounts for an even dis- 
tribution of air, and also reduces the 
need for baffles or diverters, according 
to the manufacturer. 








(15) Spudder by Young 


The Model 6 spudder announced by 
the Young Engine Corporation, Canton, 
Ohio, offers easy portability, simplified 
servicing, and reduction of fire hazard, 
according to the manufacturer. The 
spudder can be powered by any drilling 
engine that has sufficient power for 
6000-ft drilling with a belt to the shaft 
of the spudder. As the engine can be as 
far from the hole as the belt permits, the 
fire hazard is lessened. 






se)" 
48 
a 












SP, 


54 


wi 










wi 


Ps 


a 


XI 







iW 
PSPS 


<7, 


MI 









i 
it) 


xX 


ra 














Four pneumatic tires on rear axle give 
stability on roads, and low center of 
gravity reduces possibility of upsetting. 
The axle can be changed from 82-in. to 
72-in, track. The frame is 17 ft long and 
8 ft wide overall. 

A mast, suitable to the territory is 
equipped with a shock absorber and is 
self supporting, requiring no guy wires. 

Other type masts can be supplied or 
the spudder can be used under a stand- 
ard derrick. 





















THE PETROLEUM ENGINEER, September, 1947 











kink 


Strat 


the 
diar 
4 


ine? 
on 
wht 
the 
um 
an 













































































* » cy 
- Ithere are WO WAYS of straightening pipe... 
is ee 
the 
g 
“The quick, money. 
SHAFFER WAY! 
© 
piPE 
ul to Rig AA 
x 6 Ha « \ = I 
5 a ae and labor hauling aie loading and 
Are you wasting Sime, Seay srucking equipment ‘ You can make vital savings the Shaffer w iebtens 
straighten i — tym and re-handling the pipe? Pipe RIGHT AT THE RIG! Pipe can be ch hed, pr = se. fe 
unloading, handling returned to the rack in a matter of ae » straightened and 
a be oa ae ee 
Fiu YOU EVER STOPPED to check the many important savings you can make by straightening your bent or 
kinked pipe at the well with a Shaffer Portable Pipe Straightener instead of trucking it into a shop? The Shaffer Portable Pipe 
f Straightener is a completely self-contained, heavy-duty unit that can be quickly hitched to a small pick-up and pulled to even 
‘ the most remote well location. And it will easily handle any size pipe, casing, tubing, drill pipe or drill collars up to 6” in 
‘ diameter! Here are just three of the multiple savings you make by having this compact, simple-to-operate unit where you want 


it, when you want it... 


IN TRANSPORTATION. It’s simple, quick and 
inexpensive to tow the Shaffer Portable Pipe Straightener to the well 
on a regular trip when rigging-up or with a light tool-pusher’s car 
when needed. With a Shaffer Portable Pipe Straightener on the job, 
there’s no need to tie up a heavy, expensive truck and trailer with the 
time necessary to load, transport and unload the pipe at the shop... 
and load, transport and unload the pipe back at the rig! 


S IN TIME. With this Shaffer Portable Pipe 
Straightener you simply roll the pipe from the rack onto the straight- 
ener, straighten it, and roll it back ready for instant use im only a 
fraction of the time necessary to load it on the truck and take it to the 
shop; let alone straightening time at the shop plus reloading and 
return trips! 





S IN LABOR. The Shaffer Portable Pipe Straight- 
ener is completely power driven and simple to operate. You simply 
roll the crooked pipe onto the Straightener, apply pressure with the 
power-driven ram to straighten the bent portions, and roll pipe back 
to the rack. No specially-trained labor is needed! 


























FEATURES OF THE SHAFFER PORTABLE PIPE STRAIGHTENER 


ACCURATELY ALIGNED FRAME: The rugged, non-warpiag frame of the 
Shaffer Portable Pipe Straightener consists of two 15” — 50 Ib. I-beams, 
held in accurate alignment by two trunnion posts. The frame maintains 
its alignment under even the heaviest straightening loads. 


FOOL-PROOF HYDRAULIC OPERATION: The pipe-straightening pressure 
is applied by an 8” hydraulic ram actuated by a double piston pump. 
Tremendous pressure is thus obtained for straightening even heavy- 
walled drill collars... yet the pressure is under constant and sensitive 
control of the operator at all times. Oil is used for the fluid, thus elimi- 
nating corrosion and maintenance problems. There is no loss of fluid 
during operations. 


FULLY POWER DRIVEN: The Shafter Portable Pipe Straightener is power- 
operated by a 3% H.P. AC or DC reduction-gear motor. Or, the unit can 
be built with both AC and DC motors, if desired, to permit using either 
type of current. Or it can be operated by gasoline or gas engines where 
electricity is not available. It is adaptable to virtually any type of power! 


AUTOMATIC RAM RETURN: Ram operation is controlled by a convenient 
valve and when the pressure is released, heavy coil springs automatically 
return the ram to its initial position. No manual or time-wasting opera- 
tions are necessary to retract the ram. 


‘ 








The Shaffer Portable Pipe Straightener is a heavy-duty, ruggedly engineered 
unit that will easily handle any size pipe, casing, tubing, drill pipe or drill 
collars up to 6” in diameter. Note that one side of the Bracket can be quickly . 
opened to permit rolling pipe directly onto the Straightener from the side. 
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SHAFFER | 


HIGH PRESSURE DRILLING AND CONTROL EQUIPMENT © FISHING TOOLS THAT EXCEL 






There are other unique features incorporated in 
this unit. Contact your nearest Shaffer Represen- 
tative for complete details on the many vital 
savings a Shaffer Portable Pipe Straightener can 
make for you, or write direct! 

Send for the new Shaffer Catalog. 
See pages 3454 to 3506 of your Composite Catalog. 







SHAFFER TOOL WORKS. Brec. Co! forn.c © Cal fornia Serv ce Shops Santa Fe Springs and Taft 
HOUSTON, TEXAS, 6006 Navigation Bivd. * ODESSA TEXAS 1925 West Second Street 
OKLAHOMA CITY. OKLAHOMA, Acme Oil Too! Company, 100! 5. E. 29th S‘ree? 
EXPORT SALES OFFICE: Shaffer Too! Works, 30 Rockefeller Plaro, New York,N Y.US A 
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PUBLICATIONS LISTED ARE 
SENT FREE UPON REQUEST 





(16) Water analysis 

A new 100-page technical bulletin on the analysis of munici- 
pal and industrial waters has been announced by the Solvay 
Sales Corporation, 40 Rector Street, New York, New York. 
Designed to present methods suitable for rapid work without 
undue sacrifice in accuracy, the book contains sections on min- 
eral analysis, stationary boiler water analysis, municipal and 
railroad water supplies, swimming pools, and pollution. 

It also gives information on reagents, indicators and standard 


solutions, conversion tables, a 4-page index, and a list of atomic 
weights. 


(17) Hortonspheroid and Hemispheroid 

The publication of a new 16-page booklet, “The Hortonsphe- 
roid and Hemispheroid,” has been announced by the Chicago 
Bridge and Iron Company, Chicago, Illinois. This booklet de- 
scribes the reduction of evaporation losses from motor and 
natural gasolines by storing them in Hortonspheroids or Hem- 
ispheroids. A standard capacity table indicates the operating 
pressures available for each size of vessel. Cutaway drawings 
included in the booklet show the general design of the noded and 
smooth Hortonspheroid and the noded and plain Hemispheroid. 


(18) Corrosive service meters 

A new bulletin announcing a complete line of corrosive serv- 
ice flow meters is now available for distribution. This catalog 
describes instruments made of various corrosion resistant 
materials, such as, porcelain, hard lead, haveg, glass, hard 
rubber, ete. Included also are dimensional details and a section 
on laboratory type flow meters. The bulletin is issued by Fischer 
and Porter Company, Hatboro, Pennsylvania. 


(19) Superior stationary diesels 

The Superior Engine Division of The National Supply Com- 
pany has issued a 28-page bulletin describing all models of the 
company’s stationary diesel engines. The new bulletin describes 
and illustrates how Superior stationary diesels are designed and 
built. It carries 46 photographs, eight performance charts, 
standard and special equipment tables, and five dimensional 
blueprints including foundation sizes and amount of concrete 
required. Horsepower ratings and specifications are given for 
all engines, both supercharged and non-supercharged. 


Superior stationary diesels are of the four-cycle, cold starting, 
mechanical injection type. 


(20) Low air pressure burners 

National Airoil Burner Company, Inc., 1284 East Sedgley 
Avenue, Philadelphia, Pennsylvania, has issued Bulletin No. 65 
describing and illustrating the company’s Type LAP oil burner, 
which uses low pressure air for atomization of light or heavy 
fuel oil under manual or automatic control for firing process 
furnaces of all types. 

Type LAP burners are of extremely rugged construction and 
are designed to meet the exacting and severe conditions re- 
quired for firing all types of metal working, heat treating, metal 
melting, ceramic, and all other types of process furnaces. They 
will operate equally well in a furnace under draft or where the 
furnace is under positive pressure; with a sharp intense oxidiz- 
ing flame or a soft reducing flame, it is stated. 


(21) National ery rig 

The National Supply Company, Toledo, Ohio, has issued a 
20-page bulletin describing the Ideal Consolidated Rig Type 
125 designed for fast and economical drilling of oil wells to 
depths of 15,000 ft. The Bulletin, No. 345, has 17 photographs 
showing the rig and its features. Included also are a detailed 
description of features of the rig, complete operating, lubrica- 
tion, artd drawworks specifications, a shaft speed diagram and 
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two dimensional drawings showing the use of both the three- 
engine power group and the four-engine power group. 

The Ideal Type 125 Consolidated rig has six hoisting speeds 
in addition to two independent empty block speeds, six rotary 
table speeds, and two reverse speeds. 


(22) Torch brazing aluminum 

A 12-page reprint of an article entitled “Torch Brazing 
Aluminum,” which appeared in a recent issue of The Welding 
Engineer, has been announced by the Air Reduction Sales 
Company. Written by Harry A. Huff, Airco’s brazing specialist, 
the article encompasses the entire field of aluminum brazing. 


(23) Linings for steel stacks 

There are five reasons for lining steel stacks. One or more 
of them applies to every power-plant stack and to most stacks 
in industrial plants. Those reasons are discussed in the reprint 
of an article from Power Plant Engineering, issued by the 
Lumnite Division of Universal Atlas Cement Company, 
Chrysler Building, New York, N. Y. Every stack lining is in- 
tended to take care of specific conditions, such as corrosive 
condensate, high-temperature gas, abrasive flu-dust. A concrete 
lining, made with Lumnite cement, can be designed to meet 
any or all of these conditions, it is pointed out. 


(24) Water conditioning 

The essential function of a hot process water conditioning 
system is explained and diagramed in a new 12-page bulletin 
released by Allis-Chalmers Manufacturing Company, Milwau- 
kee, Wisconsin. Included is a description of the equipment and 
an explanation of what it is designed to do, together with the 
mechanism of its operation. 

The bulletin tells of the system’s reaction and sedimentation 
tank, raw water inlet regulating valve, spray heater, vent con- 
denser, vacuum breaker, recording thermometer, and chemical 
feeding equipment. 


(25) Silicone oils 

New data has just been released by Dow Corning Corpora- 
tion, Midland, Michigan, concerning a series of silicone oils 
numbered DC 710, DC 710G, and DC 710R. The DC 710 type 
silicone oils have exceptional heat stability combined with high 
resistance to oxidation, freedom from gumming, water repel- 
lency, low volatility, and high flash points. 

These properties recommend DC 710 type Silicone oils for use 
as high temperature lubricants at temperatures ranging from 
10 F to 500 F (—12 C to 260 C). DC 710 is also useful as a 
high temperature bath or as a hydraulic fluid where high tem- 
peratures are involved. 

Two of the DC 710 type silicone oils are especially designed 
for high temperature lubrication. DC 710R contains a corrosion 
inhibitor and provides permanent lubrication for such sealed-in 
precision devices as clocks and instruments exposed to high or 
normal temperatures. DC 710G containing colloidal graphite 
in suspension, lubricates mechanisms continually exposed to 
extreme heat, weather, or high humidity. 


(26) Westinghouse Rototrol 

What Rototrol is, what it does, and how it works, is outlined 
in a new 36-page booklet on automatic operation for electrical 
equipment released by Westinghouse Electric Corporation. 

The booklet explains how Rototrol regulates voltage, speed, 
current, power, speed and torque, power-factor, and position, 
and provides stability control and current limiting. Photo- 
graphs, schematic diagrams, and performance curves are used 
to describe Rototrol applications in the automotive and avia- 
tion, central station, construction, machine tool, marine, metal- 
working, mining, paper, rubber, textile, and other industries. 
Seven pages of technical information are also included giving 
additional data on the theory, design, and operating principles 
of standard Rototrols and several frequently used modifications. 


(27) Wiggins Hidex floating roof 

General American Transportation Corporation, 135 South 
LaSalle Street, Chicago, Illinois, has issued a bulletin on the 
Wiggins Hidex floating roof for storage tanks. The bulletin 
shows how this floating roof reduces vapor loss by hermetically 
sealing the liquid surface, and by permitting a relatively small 


volume of vapor intentionally trapped beneath the roof to 
expand without venting. 


THE PETROLEUM ENGINEER, September, 1947 














+z 7 8 Se —— «86 


SCO FR ae = 



















Aaa. 


100,000 WILES OR OVE VEMR 


THE DIESEL ENGINES FURNISHED BY — sbwer neging sccnte 





CUMMINS ENCINE COMPANY IN 











bby chew wenger, 


mom CUMS ENGI RS 







Soa | 
SINCE 1016. PIONEER OF PROFITABLE POWER 


THROUGH HIGH SPEED DIESELS 


a 








MORE ENGINES ..«-MORE ASSURANCE 


More engines . . . because Cummins has completed 
a $3,000,000.00 postwar expansion program, 


increasing manufacturing space 44.8%. 
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increased floor space . . . enlarged parts stocks . . . added 
special tools for rebuilding engines to factory standards, 
thus assuring Cummins Dependable Diesel owners 


of continued profits on their “premium” jobs. 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 


THE PETROLEUM ENGINEER, September, 1947 179 

















P 502.77 


Interpretation well test data in gas-condensate fields* 


By JAMES O. LEWIS, Consulting Petroleum Geologist and Engineer 


@ Abstract. The operation of gas-con- 
densate fields is comparatively new and 
involves physical principles with which 
the industry was not previously familiar. 
It has been necessary to devise methods 
for testing gas-condensate wells and to 
correlate laboratory and field data. In 
this paper new methods are advanced for 
interpreting well G.P.Mt+ tests whereby 
dilution by dry gas can be estimated and 
information supplied on revaporization 
of condensates by dry gas. Inaccuracies 
in well test data are discussed. Changes in 
flow rates can cause changes in the G.P. 
M. of the effluent and it may take some 
time for a well to become stabilized after 
an important change in flow rate. Retro- 
grade tests as usually conducted cannot 
be directly compared with field G.P.M. 
data, because the retrograde tests usually 
include solution gas in the condensates, 
which are reported on the cumulative 
basis whereas field data (G.P.M.) usual- 
ly report pentanes on a rate or instan- 
taneous basis. 


@ Introduction. Though long known to 
physicists, the phenomena of retrograde 
condensation became known to the oil 
and gas industry only in recent yeass, 
when deeper drilling disclosed that the 
behavior of vapors under changing pres- 
sures was different in high pressure 
reservoirs than under the low pressure 
vperations with which the industry was 
familiar. These deep, high-pressure res- 
ervoirs in which condensation and va- 
porization behaved inversely to the ac- 
customed manner became known as 
“gas-distillate,” or preferably “gas-con- 
densate” fields. Partly to prevent pre- 
cipitation and retention of liquids in the 
reservoir, but still more to prevent the 
waste of residue gas, the operation known 
as “recycling,” or preferably “cycling,” 
was instituted, in which the residue gas 
is reinjected into the reservoir, thus 
maintaining pressure and driving the wet 
gas to the producing wells. 

For lack of field experience to serve 
as a guide, the industry had to assume 
that theory and laboratory experiments 
could accurately forecast retrograde be- 
haviors in operating these gas-conden- 
sate fields, but it is obvious that these as- 
sumptions should be checked at the first 
opportunities against actual field experi- 
ence. ‘To make such checks, it is neces- 
sary to‘accumulate a large quantity of 
reliable field data, but experience has 
shown that it is difficult to obtain reliable 
field data and that the laboratory data 
as usually presented are not in directly 





*Presented before American Institute of Min- 
ing and Metallurgical Engineers, Chicago, Illi- 
nois, February 1946. Published in Petroleum 
Technology, July, 1946. 


+Gallons of natural gasoline per M cu ft of 
gas. 


180 


comparable form. The problems of cor- 
relation involve the complex phase be- 
havior on the one hand, and a knowledge 
of field data and a visualization of under- 
ground conditions on the other hand. 
This paper is an approach from field ex- 
perience. 

The purposes of this article are to dis- 

cuss the sources of uncertainty in the 
data and to present methods of analyz- 
ing, interpreting, and correlating labora- 
tory and field data. Data mostly from 
lower Gulf Coast fields are presented, 
from which some conclusions can be de- 
rived, but better data from more sources 
than those available to the writer will be 
required before satisfactory answers to 
many questions can be obtained. This 
paper is presented to stimulate the an- 
alysis and publication of data from other 
fields, the reexamination of field and lab- 
oratory methods, and the taking of more 
complete and reliable field tests. For 
these purposes, the writer presents some 
speculations that otherwise would not be 
appropriate. 
@ Original composition of the gas. The 
reservoirs to which this study applies are 
those in which the gas occurs originally 
under pressures well above the retro- 
grade point, and when pressures are re- 
duced some of the less volatile hydrocar- 
bons will condense. The retrograde point 
will average about 900 psia in the shal- 
lower reservoirs, and will be much high- 
er in the deeper reservoirs. Generally the 
gas in reservoirs less than 4000 ft deep 
does not show important retrograde con- 
densation. 

The capacity of a gas to hold the less 
volatile hydrocarbons in vapor phase is 
dependent upon the pressure and tem- 
perature and upon the proportion and 
distribution of the hydrocarbons of in- 
termediate volatility. As the capacity in- 
creases with pressure and temperature, 
the content of condensable vapors per 
M cu ft of gas generally, but not invari- 
ably, increases with depth. As the capac- 
ity also depends upon the total composi- 
tion and the distribution of components, 
there can be wide variations in the con- 
tent per M cu ft of gas condensable hy- 
drocarbons in gas that occurs at the same 
pressure and temperature. Olds, Sage 
and Lacey' have shown how the capacity 
to hold the less volatile hydrocarbons in 
vapor phase can be reduced by removal 
of the propane and butanes from the gas. 

Higher pressures and temperatures, 
and higher percentages of hydrocarbons 
of intermediate volatility, can hold hy- 
drocarbons of lower volatility in vapor 
phase. The deeper reservoir, or reser- 
voirs with gases containing greater per- 
centages of ethane, propane, and bu- 
tanes, tend to produce condensates of 


higher specific gravity and of higher end 
point. 

Not all gases are fully saturated with 
vapors of heavier hydrocarbons under 
original reservoir conditions. Where the 
gases are undersaturated, the pressure 
can be reduced to some degree, depend- 
ing upon the degree of undersaturation 
before vapors begin to condense. The 
pressure at which the change from vapor 
‘to liquid phase begins is known as the 
“retrograde dew-point” pressure. This 
may be determined from the history of 
G.P.M. tests, or from laboratory deter- 
minations. Because of the uncertainties 
in sampling, and because of the difficul- 
ties in determining the dew point in the 
laboratory apparatus, the dew-point 
pressure should be accepted with some 
latitude for possible error. 

The original composition of a gas has 
resulted from the conditions of origin, 
migration, and accumulation. In course 
of geologic time, it is possible for reser- 
voir pressures and temperatures to have 
changed, hence the capacity of the gas 
to hold liquids in vapor phase can have 
changed. If pressures and temperatures 
have been increased, the gas may have 
become undersaturated unless it has been 
in close contact with oil; if pressures 
and temperatures have decreased, vapors 
can have condensed and have wet the 
sand grains. It is unlikely that exactly 
the same pressures and temperatures 
have persisted throughout geologic time 


- since accumulation, hence it is likely that 


a sand found to contain saturated gas 
will also contain small amounts of lique- 
fied vapors. It has also been often noted 
from core tests that the sand in a gas 
reservoir, especially low on the structure, 
may contain a small percentage of im- 
mobile oil. 

Observations indicate that it cannot 
safely be assumed that the gas in a res- 
ervoir was originally of uniform compo- 
sition throughout. It has been found that 
notable differences in the content of con- 
densable hydrocarbons can be found 
within the same reservoir. In the Com- 
stock sands of the Stratton-Agua Dulce 
field, Nueces County, Texas, the original 
G.P.M. varied from 0.8 to less than 0.3 
within 4 miles. In another field the G. 
P. M. (butanes plus) varied from 6.0 to 
1.3 within the same reservoir. Usually 
the original G.P.M. varies from well to 
well within each reservoir, though it has 
been often impossible to tell how much 
of this variation was due to sampling er- 
rors and how much to differences in orig- 
inal composition. 

There can be several causes for varia- 
tion in original composition. Within a 
large field such as Stratton-Agua Dulce, 
the gases could have originated in places 
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Today’s needs for oil are sending more 
drill strings deeper and deeper 
through higher temperatures . . . greater 
pressures . . . more difficult formations. 
Drilling costs tend to rise, driving profits 
down. How can these conditions be 
overcome? 

Two of the most effective answers yet 
found by the industry are Cyanamid’s 
AEROFLO* Mud Conditioning Com- 
pound and QuaprRaros* (Sodium Tetra- 
phosphate). Under a// types of condi- 
tions, both have helped make drilling 
operations faster, more effective, and 
therefore more profitable. 

AEROFLO, for instance, is especially 
suited for mud control in deep wells 
where high temperatures cause rapid 
thickening. It promotes, too, the eff- 
ciency of phosphate in salt cut muds 
and in muds that resist usual chemical 


treatment. AEROFLO facilitates, also; 
elimination of sand. 

QUADRAFOS is unusually efficient at 
providing rigid control over viscosity, 
gel strength, weight and water loss. It 
inhibits the punishing action of calcium 
and magnesium compounds... controls 
the strength and rate of gel caused by 
dispersion, heat or salt water. 

Produced in large volume by carefully 
controlled methods, AEROFLO and 
QuabraFos are of maximum uniformity 
and highest quality. Cyanamid’s techni- 
cal field service representatives, backed 
by years of research and experience, will 
gladly help you apply these two out- 
standing answers to your drilling prob- 
lems. For full information or technical 
help, contact American Cyanamid Com- 
pany, 229 Shell Bldg., Houston, Texas; 


or Azusa, California. * Reg. U. S. Pat. Off. 
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and followed paths so widely separated 
that they could be quite different in com- 
position when they enter the reservoir. 
The gases close to an oil contact are 
often found to be richer than gases more 
distant from the contact. In reservoirs of 
high relief, the pressures and tempera- 
tures at the top of the structure will be 
less, hence the capacity of the gas to hold 
vapors will be a little less; also, gravity 
stratification of the hydrocarbon gases 
can have a small part. 

Whatever may be the original causes 
for the differences, mixing by diffusion 
is so slow in the absence of turbulence 
that the gas may not reach uniform com- 
position even in geologic time. A well- 
known example is the Amarillo ‘field, 
Texas, where sour and sweet gas have 
been in free contact for geologic ages. 
@ Analysis of reservoir conditions. In 
discussing the elements that enter into 
the problems of processing samples and 
interpreting the tests later in the life of 
the field, it is desirable to visualize what 
goes on’in the reservoir, though, neces- 
sarily, this involves some speculation. 

In a reservoir that is not being cycled, 
the gas flows radially from the perimeter 
of its drainage area toward the well with 
increasing velocity and pressure gradi- 
ents. Because of the reduced pressure, 
retrograde conditions will increase in 
severity toward the well. The gas flow 
causes some reduction of temperature 
near the sand face but no appreciable 
reduction in the body of the sand, and 
the overall effect is unimportant. As the 
well is approached, the pressure and 
velocity gradients increase rapidly and 
cause a pressure sink immediately 
around the well. This pressure sink is 
not sharply defined and varies with the 
flow rate. For the same flow rate it is 
more pronounced in thin or tight sands. 
When the well is closed in, the gas flows 
in until the pressure at the well becomes 
nearly the same as for the surrounding 
areas. In this paper, the pressure sink 
is defined as the area that becomes filled 
up when the pressures level off after 
the well is shut in. The conditions in the 
pressure sink are subject to large and 
rapid decreases or increases dependent 
upon flow rates, whereas the conditions 
in the main part of the reservoir change 
slowly and pressures are almost always 
continuously downward. 

The gas nearest the well is produced 
first and is then replaced by gas flow- 
ing in from more distant parts of the 
drainage area. If the well is abandoned 
when 90 per cent of the gas has been 
produced, it is approximately true that 
all the produced gas came from the 90 
per cent of the drainage area nearest 
the well and that the whole drainage 
area is left filled with the gas that orig- 
inally was in the remote 10 per cent of 
the area, none of which was produced. 
Where there are variations in the orig- 
inal composition of the gas within the 
drainage area, the composition of the 
effluent may be changed during the life 
of the well and confuse the interpreta- 
tion of the retrograde effects. It is be- 
lieved such changes have been impor- 
tant in some instances. 


182 


As the well is approached, increasing 
quantities of gas must flow through each 
pore to reach the well, and near the sand 
face many thousands times as much gas 
must pass through each pore as it orig- 
inally contained. The larger the drain- 
age area, the more gas will be passed 
through each pore before the gas enters 
the well. All the produced gas must pass 
through the pressure sink and be sub- 
jected to the maximum retrograde condi- 
tions that occur there. 


If reduced to the liquid state, the con- 
densable components of the gas would 
saturate but a minor portion of the pore 
space in which the gas originally occur- 
red. For gas with a content of 1.0 G.P.M. 
at 3000 psia, the liquid phase would oc- 
cupy less than 3 per cent of the pore 
space; at 4500 psia and a content of 5.0 
G.P.M., the liquids would saturate about 
20 per cent of the pore space. However, 
not all the vapors are ever condensed 
but always in the reservoir the liquids 
will be swelled by absorbed gases. For 
purposes of visualization, the two effects 
can be considered to offset each other 
approximately. 

Even with the richest gases, it is un- 
likely that in the more remote parts of 
the drainage area the sands will ever 
reach a liquid saturation that will per- 
mit liquid flow, particularly as much of 
the gas will have left this area before 
the most severe retrograde pressure has 
been reached. It would appear that most 
of the liquids deposited in the more re- 
mote areas will be permanently lost; 
however, the conditions nearer the well, 


where many times the original gas is’ 


passed through each pore, are quite dif- 
ferent. Near the sand face, the pores can 
become supersaturated even in a lean 


gas reservoir. After the sand has reacn- 
ed equilibrium saturation, all the con- 
densates deposited thereafter will be 
carried forward to the well in liquid 
phase. It can be expected that the sand 
nearest the well will first become sat- 
urated and that the saturated area will 
continually enlarge as more gas is flow- 
ed through it and as pressures are re- 
duced, until vaporization in the normal 
region begins. It can also be expected 
that the richer gases will saturate the 
pressure sink faster than lean gases. It 
has been suggested that the saturated 
area may be spread by capillarity or by 
gravity drainage downdip. 


The percentage saturation at which 
liquid flow can begin in a sand will fol- 
low the usual laws of two-phase flow 
through water-wet porous media. The 
saturation will be partly dependent upon 
the gas velocity, hence the equilibrium 
saturation will be least nearest the well 
and increase outwardly from the well. 
There should be a halo of maximum 
saturation around the well outside of 
which not enough liquid had yet been 
deposited to reach equilibrium gas-liquid 
permeabilities. Inside this halo all ad- 
ditional condensates deposited should 
reach the well, and exterior to it all con- 
densates would be retained in the sand 
pores. The quantities of condensates re- 
tained in the pressure sink can be large. 
In terms of the percentages of the orig- 
inal condensate reserves in the drainage 
area, it is theoretically likely to be larger 
for lean gas wells, and there is some field 
evidence that appears to support this 
view. 

In a cycled reservoir there will be a 
third area with conditions different from 
those discussed in the preceding para- 


FIG. 1. Comparison of flash and differential retrograde 
curves for same gas. Concave types and large differences. 
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FIG. 2. Comparison of flash and differential retrograde 


curves for the same gas. Convex types and smal! differences. 


graphs. Near the injection wells, par- 
ticularly if they are far from edge water, 
there will be areas in which the pres- 
sures will exceed original pressures, and 
in the early stages of the operation these 
areas may constitute nearly half the res- 
ervoir. Theoretically, there should be no 
condensation within the overpressured 
area; and, conversely, it is possible that 
liquids naturally occurring in the reser- 
voir could be vaporized. Outside the over- 
pressured areas, conditions should be 
much as previously described. The flow 
will be radial near the wells though more 
nearly unidirectional between the input 
and producing areas. However, by re- 
turning the residue gas to the reservoirs, 
the pressures will never be reduced so 
low at the producing wells as otherwise, 
and dry gas can be expected to reach 
them by the time the average static res- 
ervoir pressure has dropped as little as 
5 per cent for lean gas and efficient op- 
erations, and as much as 20 per cent for 
the richer gases. But to cause the gas to 
flow from input to producing areas and 
to produce the wells at the desired rates 
will lead to the form>tion of pressure 
sinks around the producing wells, where- 
in pressures will be much below the 
average reservoir pressure. 

From a consideration of what takes 
place in both cycled and depleted reser- 
voirs, it would appear that the retrograde 
conditions remote from the producing 
wells more nearly resemble differential 
separation, whereas the conditions in 
the pressure sink more nearly resemble 
flash separation. Whether all the condi- 
tions affecting the condensation and re- 
tention of the condensable hydrocarbons 
are simulated in the usual retrograde 
tests must be determined by compzri- 
sons of laboretory with field data. The 
controlling well pressure, so far as re- 


tained condensates are concerned, should 
be at some pressure between bottom- 
hole flowing and static pressures. The 
laboratory retrograde curve assumes 
that all the condensates are retained in 
the reservoir, whereas varying propor- 
tions of the condensates do reach the 
well by liquid flow. 

@ Retrograde testing. Two principles 
have been applied in testing for retro- 
grade condensation. In “flash separa- 
tion,” pressures are reduced by expand- 
ing the size of the container, hence all 
the components originally in the gas are 
maintained in the apparatus in their 
initial proportions throughout the range 
of conditions to which the sample is 
subjected. In “differential separation” 
pressures are reduced by successively 


withdrawing gas from the container, | 


which remains of constant size through- 
out the test. In both methods, the quan- 
tities of liquids that accumulate in the 
test cell are measured at a succession of 
pressures. As no important reduction in 
temperature of the reservoir as a whole 
is expected, the tests are conducted us- 
ually only at the original sand-face tem- 
per*ture. 

Two types of apparatus have been 
used for meking retrograde tests. In the 
S-ge and Lacey type, a somple of the 
effluent is taken in a bomb and trans- 
ferred to the test cell. There are sev- 
eral variants of this type of apparatus, 
which are believed to produce essential- 
ly the same results under competent op- 
eration. The Parks” type uses the same 
portable laboratory that is used to make 
G.P.M. tests at the well. A variant of 
this method is employed by the U. S. 
Bureau of Mines.* To assure the taking 
of a true sample, the appar-tus should 
be calibreted against a full-scale sep- 
arator. In the Parks’ type the results cor- 
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FIG. 3. Comparison of difference in curves for three 
gases of different G.P.M. in the same reservoir. 


respond to flash separation but in the 
Sage and Lacey cell tests can be made 
by either flash or differential separation. 

The condensates deposited in the ap- 
paratus in the retrograde tests include 
dissolved gas and other light hydrocar- 
bons that are not included in the liquid 
products obtained from plant operations 
or reported in G.P.M. well tests, there- 
fore direct comparisons cannot be made; 
however, the condensates deposited in 
the reservoir itself are presumed to cor- 
respond to those deposited in the ap- 
paratus. The retrograde curve usually 
reported reflects both liquefaction of the 
heavier components, and solution of the 
lighter components of the effluent. As 
pressures decrease, more liquefaction 
takes place up to the retrograde point, 
but the liquids will hold decreasing per- 
centages of gas in solution. In the nor- 
mal region, still more gas comes out of 
solution and some of the liquids are ré- 
vaporized. The heavier, less volatile hy- 
drocarbons are more subject to conden- 
sation in the retrograde region and less 
subject to vaporization in the normal 
region. 

Because pressures in the reservoir are 
reduced by withdrawal of gas, it has 
generally been thought that retrograde 
condensation would follow.the differen- 
tial separation, but there are also dis- 
similarities; in particular the condensa- 
tion within the pressure sink around the 
flowing well may more nearly resemble 
a separator and follow flash separation. 
It appears that, theoretically, conditions 
within the reservoir will be a combina- 
tion of the two principles of separation. 

Retrogrzde curves are shown in Figs. 
1 to 3. in which the liquids that have ac- 
cumulated in the cell are plotted in 
G.P.M. against pressure. The G.P.M. 
scale is presumed to correspond to the 
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FIG. 4. Variations in G.P.M. for four wells at different flow rates. Short time effects. 


cumulative losses that will have occur- 
red by condensation in the reservoir at 
each successive pressure reduction. The 
place at which the cumulative losses 
reach the maximum is called the retro- 
grade point. This reversal point sep- 
arates the retrograde from the normal 
region. In the retrograde region, reduc- 
tion of pressure causes condensation, 
whereas in the normal region reduction 
of pressure causes vaporization and some 
of the liquids deposited in the retro- 
grade region are revaporized. 


Figs. 1 and 2 show tests by both flash 
and differential separation on the same 
gases. In all of the comparative tests 
known to the writer, more condensation 
has been shown by flash separation, 
though by varying amounts, Fig. 2 show- 
ing the least difference. Fig. 3 shows the 
average differential retrograde curves 
for three gases of different initial G.P.M. 
These three curves show how much more 
liquid is condensed from the richer gases 
both in quantity and in percentage of 
the initial content. 


Most of the retrograde curves known 
to the writer are convex, as shown in 
Figs. 2 and 3, but a few have a con- 
cavity on the retrograde leg as shown in 
Fig. 1. The writer suspects that the cor- 
rect type is the convex curve and that 
the concave type may be due to a sample 
secured during a transition period in 
the well that does not represent equilib- 
rium conditions within the reservoir. 

@ Methods for sampling and testing 
effluent from gas-condensate wells. 
Efforts to obtain bottom-hole samples 
from gas-condensate wells have not been 
successful, therefore it has been neces- 
sary to sample the effluent at the top of 
the well. As both pressures and tempera- 
tures afte reduced when the gas reaches 
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the surface, some of the vapors will have 
condensed and the effluent will consist 
of a liquid and a gas phase. 

So far, two methods for sampling the 
effluent have been employed. In one, the 
whole stream is passed through a full- 
scale separator, and in the other a small 
part of the stream is diverted. Another 
method that, to the writer’s knowledge, 
has’not yet been used would be to bring 


the whole stream to single-phase flow 
by heat or by a combination of heat and 
increased pressure, whereupon, a repre- 
sentative sample could be diverted from 
the stream. 

In the first method the usual full- 
scale separator is used. Under the de- 
creased pressures and temperatures 
some of the vapors condense and are re- 
tained in the separator while the uncon- 
densed part of the effluent passes out as 
overhead gas. By gauging the liquid and 
metering the gas, the proportions of the 
two can be determined and aliquot parts 
of the liquid and gas can be combined 
for a sample, or tests can be made inde- 
pendently of the liquid and gas phases. 
By this method a correct sample of the 
effluent can be obtained. 


The ratio of liquefiable to gaseous 
components can be expressed either as 
G.P.M. (gallons per thousand cubic 
feet), or barrels per million cubic feet, 
or cubic feet of gas per barrel of liquid 
(G.O.R.). The gas and liquids are us- 
ually expressed in standard units; i.e., 
at 14.7 psia and 60 F. The liquids usually 
reported are pentanes and heavier hy- 
drocarbons, though sometimes butanes 
plus are reported. 


On some properties, all the wells are 
operated on full-scale separators, and 
only the liquids recovered from the sep- 
arators are reported as production, the 
overhead gas sometimes going into pipe 
lines to gasoline plants or to distant 
markets. Under such conditions, con- 
densation is not complete in the sep- 
arator, and the proportion of condensa- 
tion that takes place is influenced to an 
important extent by the pressure and 
temperature conditions in the separator, 
particularly the temperature. Separator 
temperatures are influenced by weather 


FIG. 5. Long time effect on G.P.M. by changing flow rates. 
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conditions and still more by flow rates. 
Whether separation is made in one or 
multiple stages is also important, as is 
the manner of stabilizing the liquid. For 
these several reasons, separator produc- 
tion alone does not bear any constant 
relationship with the total] content in the 
effluent and it must be supplemented by 
tests on the overhead gas to get the full 
and correct G.P.M. 

The probe method of sampling by di- 
verting a part of the stream into a smail- 
scale separator has been described by 
J. M. Flaitz and A. S. Parks.? A small 
tip is inserted into the stream and a por- 
tion of the effluent is conducted through 
a copper pipe into a portable laboratory, 
where the gas is passed through a small- 
scale separator held at 1200 psig pres- 
sure and 70 F temperature. The conden- 
sates left in the separator are measured 
and tested for API gravity and for solu- 
tien gas and shrinkage. The separator 
gas is passed through a charcoal ab- 
sorber and the residue gas is metered. 
The gas gravity is determined on the 
separator gas before it enters the char- 
coal absorber. The G.P.M. usually re- 
ported consists especially of pentanes 
and heavier. 

It is generally agreed that, properly 

operated, the portable laboratories will 
give determinations as accurately as are 
needed for usual field purposes, but it 
has been found by experience that the 
method of sampling cannot be relied 
upon to get aliquot parts of the gas and 
liquid phases from the effluent. During 
the past two years, the Natural Gaso- 
line Association of America has conduct- 
ed an elaborate program for improving 
the sampling technique, under the su- 
pervision of G. G. Brown, Donald Katz, 
and A. S. Parks,5 which has disclosed 
the sources of inaccuracies and has re- 
duced their magnitudes but has not yet 
resulted in assurance that accurate sam- 
pling can be done, short of calibrating 
against a full-scale separator. These tests 
have disclosed that large inaccuracies 
could have occurred in the sampling 
methods that have been commonly used 
in past years. 
@ Sampling the reservoir. The prob- 
lem of sampling is not solved merely by 
accurately sampling the effluent itself for 
it must be known whether the effluent is 
representative of the gas immediately 
areund the well and whether the gas 
varies in composition within the reser- 
voir. Sampling is done first to determine 
the original characteristics of the gas 
in the reservoir and later to determine 
from time to time what changes have 
occurred in the effluent. 

To determine the original character- 
istics of the gas, it is, of course, desir- 
able that samples be obtained early in 
the life of the field though it is believed 
that by extrapolating backward reason- 
ably close estimates can sometimes be 
made of the original content of the gas, 
and whether the gas was at dew point 
under original pressure. More than one 
well in each reservoir should be sam- 
pled, to determine whether there are im- 
portant variations in the gas. particular- 
ly in a reservoir with an oil rim. 

The. changes in the composition of the 


effluent of a well that can take place in- 
clude condensation and retention of 
liquids in the reservoir in the retrograde 
region of pressures, and, finally, the re- 
vaporization and removal of sume of the 
condensates in the region of nurmal pres- 
sures; changes in content due to drawing 
in gas of a different original composi- 
tion from a more distant part of the res- 
ervoir; invasion of injected dry gas and 
occasionally the invasion of gas from 
another sand by channeling behind the 
pipe or by leaky well equipment. 
@ Effects of changing flow rates. Dif- 
ferences in the composition of the efflu- 
ent can be areal and persistent or they 
can occur locally within the pressure 
sink and be transient and partly reversi- 
ble. There are reasons to believe that 
changing flow rates may be nearly as 
important a cause of erratic G.P.M. rec- 
ords as faulty sampling, or laboratory 
methods. ; 

A change in flow rate will change both 
the retrograde conditions and the equi- 
librium gas-liquid saturation in the pres- 


sure sink. An increase in the flow rate 
will reduce pressures, which will pro- 
mote cundensation in the retrograde re- 
gion, but at the same time it will in- 
crease gas velocities and decrease the 
liquid saturation necessary for liquid 
flow, hence the two effects are opposite. 
The long-time effect of an increased flow 
rate is to increase the area of the pres- 
sure sink and to increase the severity 
of retrograde conditions, but the short- 
time eflect may be to unload from the 
pressure sink some of the liquids that 
previously had been deposited in it. 
When flow rates are reduced, there will 
be less condensation and more reten- 
tion of liquids and the pressure sink will 
load up again. The loading and unload- 
ing of the pressure sink is a transient ad- 
justment period but it may take several 
days or even many weeks for a new equi- 
librium to be reached. It can be reasoned 
that adjustment to a new equilibrium 
saturation will be comparatively rapid 
early in the life of a well when the sat- 
urated portion of the pressure sink is 


FIG. 6. Cumulative and instantaneous G.P.M. retro- 
grade curves calculated from MeAllister’s Fig. 2. 
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FIG. 7. Instantaneous G.P.M. retrograde 
curve from Fig. 4. Plotted logarithmically. 


comparatively small, and that it will 
take longer and longer for readjustment 
as the saturated area enlarges. By the 
same reasoning, it could be expected 
that it will take longer for readjustment 
for a rich gas than for a lean gas. 

The flow rate also affects the sampling 
of the effluent. At low vertical velocities 
in the well. the gas will lift the liquids 
in slugs, and at still lower velocities the 
gas may for a while merely boil up 
through liquid in the bottom of the well. 
[t has also been found that a high ve- 
locity is needed in the flow pipe from 
which a sample is being diverted to get 
nearly aliquot parts of the gas and liquid 
phases by the probe method. As some 
wells are regularly produced at rates too 
low for good sampling, the rates are in- 
creased when the wells are to be sam- 
pled, and there is evidence that often 
sampling is done before a new equilib- 
rium is reached. 

Evidence on the effects of changing 
flow rates and of the short and long-time 
effects are shown in Figs. 4 and 5. The 
data for these graphs were obtained from 
a field where each well was being pro- 
duced through a full-scale separator. 
The G.P.M. was determined by gauging 
the sepafator liquid, metering the gas 
and determining the contents of the sep- 
arator gas by charcoal absorption. 

The data from which the curves in 
Fig. 4 were derived were obtained in 
connection with back-pressure tests on 
the wells. After each change in flow rate, 
the well was allowed to stabilize at least 
18 hr. The arrows indicate the order of 
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thg tests. The four records are represent- 
ative of the results obtained in testing a 
number of wells. Though generally the 
wells showed lower G.P.M. at high flow 
rates, there is much erraticism, and it is 
obvious how deceptive changing flow 
rates can make G.P.M. tests. In this field 
48 hr was not sufficient to establish new 
equilibriums; however, others who have 
tested wells in other fields report no 
significant change in G.P.M. at varying 
flow rates. 


The long-term effects are shown in the 
records of two wells in Fig. 5. Each well 
shows the general loss in G.P.M. that is 
to be expected from pressure losses. Su- 
perimposed on this trend; the effects of 
changed flow rates are clearly evident 
though the data do not permit making 
quantitative estimates. In the upper 
graph, a drop in flow rate from 3100 to 
1700 M cu ft corresponds to a marked in- 
crease of G.P.M. over the previous trend. 
In the lower graph, a drop in the flow 
rate from 7900 to 3000 M cu ft cor- 
responds to an actual increase from 2.85 
to 3.90 G.P.M. This was followed by an 
increase in flow rate, which coincides 
with a decrease in G.P.M. 


As high flow rates reduce the current 
G.P.M. to an important degree, consid- 
eration should be given to the overall 
effect on condensate recovery during the 
life of the reservoir. It can be reasoned 
that in a depleting operation the wells 
will have to go through all the stages of 
pressure reduction past the retrograde 
pressure to final commercial exhaustion 
in the normal region, and that by high 
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FIG. 8. Plot of average G.P.M. data 
for 19 wells in LaGloria field, Texas. 
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flow rates the well merely goes through 
these stages sooner, and that the final 
results will be the same. In a cycling 
operation, low flow rates will cause less 
pressure reduction at the well by the 
time dry gas reaches it, hence there is 
more reason to believe that low flow 
rates might be beneficial. The writer has 
no field evidence to support an opinion 
under either method of operation. 





@ Interpretation of retrograde test 
data. To compare field data with the 
laboratory data, it is necessary that they 
represent the same composition and that 
both show either cumulative or instan- 
taneous G.P.M. McAllister® has shown 
what proportion of the condensates in 
the test apparatus can consist of hydro- 
carbons lighter than pentane. Further- 
more, the well or plant records usually 
are a series of instantaneous G.P.M. or 
rates, whereas the liquids deposited in 
the cell show the cumulative loss or, 
when converted into recovered G.P.M., 
show the average G.P.M. up to each 
stage in pressure reduction. 


Fig. 6 is based upon McAllister’s curve 
for n-pentanes plus, shown in his Fig. 
2, which is the cumulative retrograde 
condensation by differential liberation 
of a gas sample from a California field. 
Curve A, Fig. 6, shows McAllister’s 
curve converted to G.P.M., the cumula- 
tive loss in n-pentanes plus being shown 
above curve A and the cumulative re- 
covery below. Curve B shows the instan- 
taneous G.P.M. at successive pressures 
which was computed from Curve A. 
Curve B corresponds to the usual record 

















of G.P.M. well tests plotted against pres- 
sure. At 2500 psi curve A shows that 
the average content of the gas so far 
produced had been 2.62 G.P.M., where- 
as, curve B shows that the gas being 
produced currently had 1.72 G.P.M. 


Curve B conveys quite a different im- 
pression than the usual cumulative retro- 
grade curve. The decline in G.P.M. is 
much faster in the retrograde region and 
the pickup in the normal region is seen 
to be much larger, and at low pressure 
the gas will be richer than it was initial- 
ly. This indicates that much pentane 
and some of the heavier hydrocarbons 
will be volatilized and recovered at low 
pressures, and because of the increas- 
ing richness of the gas, the wells may 
profitably be produced to relatively low 
pressures. The condensates recovered in 
the normal region can be expected to be 
nearer natural gasoline in composition. 
The G.P.M. at low pressures will be 
greatly influenced by reservoir tempera- 
tures, and the gas should become rich- 
est in the deep sands with higher tem- 
peratures. The writer has no field data 
showing whether or not G.P.M. does in- 
crease in the manner predicted by the 
rate curves computed from retrograde 
tests, 


In Fig. 7, the two legs of curve B are 
plotted on logarithmic paper, the retro- 
grade leg being plotted against reduced 
pressures and the normal leg against 
pressure gains, constants being added to 
both to straighten them out. Both reach 
approximately the same G.P.M. near 


FIG. 9. Plot of G.P.M. record of well invaded by dry gas. 


1250 psi, which may be taken as the 
point of convergence. It will be noted 
elsewhere that four G.P.M. curves from 
field data also plot as straight lines on 
logarithmic paper. However, not all rate 
curves computed from retrograde curves 
can be plotted logarithmically, this be- 
ing notably true with respect to the rate 
curves derived from retrograde curves 
that show concavity in the retrograde 
leg as shown in Fig. 1. It must be left 
to the physicist to determine whether 
the rate curve is always basically loga- 
rithmic, and whether a lack of fit is evi- 
dence of erroneous data or a sample not 
in equilibrium. 

The two legs of curve B, Fig. 6, are 
shown as probably meeting at an acute 
angle at a higher pressure than the con- 
ventional retrograde point shown on the 
cumulative curve A. Plots made similar- 
ly from some other retrograde curves 
indicate the same thing whereas others 
show a rather sharp curvature. It would 
appear that the transition from the retro- 
grade to the normal region may be 
through a point and that it occurs at a 
higher pressure than the retrograde 
point taken from the cumulative curve. 


Should further information prove that 
retrograde condensation follows a def- 
inite mathematical equation that is 
graphically expressed as a straight line 
on logarithmic paper, it will provide a 
useful tool for field and laboratory use. 


@ Interpretation of G.P.M. tests. In 
the Gulf Coast area, G.P.M. tests usual- 
ly are made on the effluent of each well 
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every three months. The samples usual- 
ly are obtained by the probe method and 
analyses are made in portable labora- 
tories as previously described. These 
tests are for the purpose of determining 
the changes in content and to detect the 
entry of dry gas into the well. Sinee a 
change in content can result from either 
retrograde condensation, from the inva- 
sion of dry gas, or from errors in sam- 
pling and in analysis, it is highly desir- 
able to be able to tell when dry gas 
reaches the well and what portion of the 
effluent is dry gas. 

Study of the test data show that they 
provide three indicators for dry gas, 
which can be used to give at least ap- 
proximate estimates on the dry gas dilu- 
tion and could be made still more relia- 
ble by improvements in sampling and 
testing. The three indicators are, (1) the 
G.P.M. of the separator gas obtained by 
charcoal test, (2) the gravity of the 
liquids deposited in the separator, (3) 
the gravity of the separator gas. The 
first is the most usable and the last is the 
least usable indicator. 

In Fig. 8 are shown the average rec- 
ords of 19 wells over a period of three 
years in the La Gloria field, Texas. 
Curves are shown for the total G.P.M., 
the API gravity of the separator liquid 
and the G.P.M. of the separator gas. 
Records of these wells were selected be- 
cause it was evident that dry gas could 
not yet have reached any of them. The 
19 records only partly average out the 
erraticisms of sampling and laboratory 
analysis. 


FIG. 10. Plot of G.P.M. record of well invaded by dry gas. 
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The curves show quite plainly that 
whereas there has been a notable decline 
in the total G.P.M. of pentanes plus there 
has been no corresponding downward 
trend in either the charcoal G.P.M. or 
the gravity of the separator liquid. The 
two lower curves show less erraticism 
than does the total G.P.M. curve. Data 
from the Stratton-Agua Dulce field show 
similar results, but not so convincingly 
because the data are more erratic. There 
is some evidence that the liquid gravity 
and the separator gas G.P.M. may pass 
over a slight maximum but this could be 
caused by inaccuracies in the data. 

Figs. 9 and 10 are the records of two 
wells in different reservoirs in the La 
Gloria field. The entry of dry gas into 
these two wells is shown by the declines 
in separator gas G.P.M. and separator 
liquid gravity. That dry gas has reached 
the wells is confirmed by the calculated 
area filled by injected residue gas. The 
two records show how unreliable an in- 
dicator is the total G.P.M. From it 
alone, it cannot be told whether the loss 
in G.P.M. is due to retrograde condensa- 
tion, to dilution, or to some other cause. 

The theoretical basis for the use of the 
content of the separator gas as an indi- 
cator is that the effluent is subjected in 
the miniature test separator to a reduc- 
tion in pressure to 1200 psig, and in 
temperature to 70 F, which results in 
retrograde conditions far more severe 
than the effluent had been subjected to 
before it left the reservoir or in the flow 
pipe; hence it could not be expected 
that any of the material that could leave 
the test separator in gas phase could be 
condensed underground. Also, such ma- 
terial, being in gas phase, would be little 
affected by changing flow rates or by 


sampling errors. It would, therefore, 
appear that if the miniature test sep- 
arators are kept uniformly at the same 
pressure and temperature in all tests 
and the charcoal determinations are 
made accurately, the separator gas G. 
P.M. should be constant until dry gas 
invaded the well. After dry gas reached 
the well, the separator gas G.P.M. should 
decline nearly in proportion to the per- 
centage of dry gas in the effluent pro- 
vided the injected residue gas had been 
completely stripped of its pentanes plus. 
However, allowances must be made for 
the lighter hydrocarbons that will be re- 
vaporized by the dry gas from the liquids 
that had previously been condensed in 
the reservoir. For this reason this indi- 
cator can be expected to underestimate 
the percentage of dilution. 

The reason why the API gravity of the 
separator liquid remains constant until 
dry gas invades the well is not clear. The 
theory is that the heavier hydrocarbons 
condense selectively and progressively 
in the reservoir as pressures are re- 
duced, so that the gravity of the con- 
densates retained in the sand is distinct- 
ly heavier than the produced conden- 
sates. When dry gas reaches the well, 
it carries with it revaporized material 
of heavier composition. which results in 
the decrease in API gravity of the pro- 
duced condensates. Conversely, the pre- 
vious condensation and retention in 
the reservoir of heavier material before 
dry gas reaches the well should have 
caused ascending API gravity of the 
produced liquids, and this is true with 
respect to wells in reservoirs that are 
not being cycled. In cycled reservoirs, 
wells remote from the input area also 
show some evidence of producing pro- 


gressively lighter condensates before the 
entry of dry gas, but wells closer to the 
input wells show some tendency to pro- 
duce progressively heavier liquids even 
before dry gas reaches them. The con- 
stant API gravity of the separator liquid 
before the invasion of dry gas may be 
due to condensation. 

Fig. 11 is a plot of the separator gas 
G.P.M. against the gravity of the sep- 
arator liquid, each point representing a 
test on a well in the La Gloria field. The 
data indicate a general trend relation- 
ship between the two factors and data 
from the Stratton-Agua Dulce field show 
a similar trend. As soon as there are 
sufficient data to construct such a curve 
for a field, the curve can be used to 
check the test data for erraticism and to 
make closer estimates of dilution. 


The reduction in the specific gravity 
of the gas as it is produced at the well 
or as it is recovered from the test sep- 
arator could be used as an indicator, but 
as the gravity of the injected residue 
gas is subject to changing plant extrac- 
tion, this would be a reliable indicator 
only when the plant extractions had not 
been changed to an important degree. 
During the war years, most plants in- 
creased butane extraction, and some 
plants extracted much of the propane. 
Complete hydrocarbon analysis would 
also be subject to changes in plant op- 
erations as well as to changing flow rates 
and to sampling errors, therefore it does 
not appear to be more efficient than the 
usual G.P.M. test data for detecting in- 
vasion of dry gas. ; 


@ Drying of wells. Experience shows 
that wells do not change abruptly from 
all wet to all dry gas; the change is 


FIG. 11. Relation between separator gas G.P.M. and separator liquid gravity. 
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gradual, and usually many months pass 
before the gas becomes so diluted that 
it cannot be processed economically. It 
is believed that dry gas almost com- 
pletely displaces wet gas from homo- 
geneous sand and that there is very lit- 
tle mixing of the two; however, as sands 
are never homogeneous, wet gas can be 
pocketed in sand-body irregularities and 
there can be parallel flows at different 
velocities through strata or areas of dif- 
fering permeabilities, as described by 
Hurst and Everdingen.® The only field 
evidence available to the writer on this 
subject is inconclusive. An injection well 
in the Stratton-Agua Dulce field when 
later put on production had 0.15 G.P.M. 
in the back flow of the injected residue 
gas. Presumably all the pentanes plus 
had been extracted prior to injection, 
therefore it is thought that some pen- 
tanes plus had been picked up in the 
reservoir near the injection well. There 
appears to be two possible explanations: 
(1) that some of the original wet gas 
had been pocketed in sand irregulari- 
ties; or (2) that at time of discovery 
some liquids were present in the sand, 
which had been revaporized in the over- 
pressured area around the _ injection 
well. 

But even if the sand body were fully 
homogeneous, the dry gas would enter 
the producing well first as an infinites- 
imal part of the flow, which would then 
progressively increase in the manner dis- 
closed in studies with the electric model.® 
Theoretically, a pattern consisting of one 
input and one production well could 
sweep out a pool in course of infinite 
time and if carried to infinite dilution. 
\ well at the far end of a pattern theo- 
retically will approach 100 per cent dry- 
ness asymtotically, though intermediate 
wells can dry up quickly and completely 
because the dry gas will be drawn past 
them by the outlying wells. 


Fig. 12 shows the record of a well 
close to the injection well whereas Figs. 
9 and 10 shows records of more remote 
wells. The increases in dilution in these 
three wells are shown as straight lines 
against time, but the electrical model 
and theory both indicate that the rela- 
tionship will become curvilinear. 

This is shown in the hypothetical 
graph Fig. 13, which illustrates a meth- 
od for estimating the quantities of dry 
gas that must be produced from a well, 
the separator gas G.P.M. being taken 
as the measure of dilution. The per- 
centage dilution finally reached and the 
total percentage of residue gas that will 
be recycled through the sand will de- 
pend mostly on economic factors. Op- 
erators in the Gulf Coast area generally 
consider that it is uneconomical to cycle 
gas with less than 0.3 G.P.M. If by the 
time dilution starts, the content had 
dropped to 0.6 G.P.M., production of the 
well would cease at about 50 per cent 
dilution, but if the content were 3.0 
G.P.M., 90 per cent dilited gas could 
be processed and reinjected. From Fig. 
13 it can be estimated that the 0.6 G.P.M. 
well would recycle a total of about 10 
per cent residue gas and the 3.0 G.P.M. 
well would recycle about 50 per cent 
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FIG. 12. Plot of G.P.M. record of invaded well near injection wells. 


residue gas before the economic limits 
were reached; that is 10 to 50 per cent 
of the gas would have to be passed 
through the sand twice to reach 0.3 


G.P.M. 


@ Revaporization of condensates. The 
revaporization of liquids that had been 
condensed and retained in the reservoir 
can occur either by contact with injected 
dry gas, usually in the retrograde re- 
gion, or by normal vaporization at pres- 
sures below the retrograde pressure. It 
has been shown that the condensates de- 
posited in the reservoir by retrograde 


condensation will consist largely of the 
heaviest hydrocarbons with hydrocar- 
bon gases in solution. The lighter hydro- 
carbons can be expected to be volatilized 
readily in either region, but not much of 
the heavier components can be expected 
to be vaporized in the normal region. 


The dry gas can be expected to re- 
vaporize selectively the more volatile 
hydrocarbons, therefore the first dry gas 
to reach the well should carry compara- 
tively light hydrocarbon vapors, but they 
should become increasingly heavy with 
time, and this in part causes the pro- 


FIG. 13. Chart illustrating method for estimating dry gas to be recycled. 
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vith KRW INDUSTRIAL POWER UNITS 








@ Users everywhere ... all kinds of power users... say 
without hesitation: “It’s the finest and most dependable 
power plant ever built. It has cut our power costs in half.” 
One reason owners are so enthusiastic is the fact that the 
heart of every KRW Industrial Power Unit is the great 
Ford 100 H. P. V-8 Truck Engine . .. blood brother to 
millions more in service around the world. Thus, every 
KRW user has available efficient, low-cost Ford Service 
as well as the Ford Engine and Parts Exchange Plan. 
Combined with the V-8 power plant is the KRW 30- 
year tradition of quality manufacture; of close technical 
association with Ford, and Ford Dealers everywhere. 
KRW Conversion Parts are built right, of the right ma- 
terials by modern precision methods. KRW Power Units 
operate on either gasoline, natural gas or any “bottled 
gas.” KRW Industrial Power Units have been giving con- 
tinuous, satisfactory, low-cost service for many years. See 
your Ford Dealer or mail the coupon. 
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KRW Power keeps this feed mill humming. 
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DRIVEN BY FAMOUS FORD V-8-—-100 H. P. 
TRUCK ENGINE— OPERATES ON GASOLINE, 


NATURAL GAS OR BUTANE. . . EFFECTS 
TREMENDOUS SAVINGS .. . EVERY FORD 


DEALER CAN SUPPLY SERVICE AND PARTS. 


STUDY THIS CHART IN TERMS 
OF YOUR INDIVIDUAL NEEDS 


The table above shows the comparison of operating 
costs per hour for (1) Electric Motor, (2) KRW 
Unit operating on natural gas and (3) KRW Unit 
operating on gasoline. For dependable, constant- 
dut¥ power, we recommend an engine speed not to 
exceed 2250 RPM and that only two thirds of the 
B. H. P. developed at any given speed should be 
used. Thus at 2250 RPM the engine develops a 
maximum of 64 B. H. P. on Gasoline and 55 B. H. P. 
on Natural Gas. This is usable Horsepower, avail- 
able for short periods only. Two thirds of this or 
the constant duty power would be 43 B.H.P. and 
36 B.H.P. with Gasoline and Natural Gas respec- 
tively. By using only two thirds of the maximum 
available Horsepower, reserve power is maintained 
for variations in fuel, lubricating oils, adjustments, 
ignition and climatic conditions. (There is a 3 to 5 
per cent power loss for each 1000 feet of altitude.) 
For highest efficiency, long engine life and econ- 
omy, an engine speed of 1800 RPM has proven 
most satisfactory. Ford V-8 Engines .are so highly 
developed and perfectly balanced, that an operating 
speed of 1800 RPM is recommended regardless 
of the Horsepower to be used, 


Ce 8 eee ee 
K. R. Wilson, 215 Main St., Buffalo 3, N.Y. 29 
Please send me information and prices on 
KRW INDUSTRIAL POWER UNITS for 
Generating Electricity |_| 


Power Take-off 
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Natural gus Butane [_| 
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CUMULATIVE PRODUCTION IN PERCENT RESERVES 


FIG. 14. Comparison of average G.P.M. records from plant production and well tests, LaGloria field, Texas. 


gressive reductions in API gravity of the 
pentanes plus shown in Figs. 9 to 12. In 
the La Gloria field, the heaviest hydro- 
carbons in appreciable quantities in the 
undiluted effluent is a liquid of 36.2 deg 
\PI, or 0.8436 sp gr with an initial boil- 
ing point of 463 F and evaporation point 
of 647 F. Extrapolation of the trend re- 
lationship between separator gas G.P.M. 
and gravity of separator liquid shown in 
Fig. 11 indicates that the separator 
liquid would reach this gravity at 0.05 
(.P.M., which indicates a dilution of 
approximately 0.8314 per cent. Fig. 11 
can be used as a basis for calculating 
the approximate gravity of the revapor- 
ized liquids contained in the effluent at 
any stage of dilution. 


As revaporization in the retrograde 
region is so much more effective than in 
the normal region, it cannot be expected 
that there will be important normal re- 
vaporization in any part of the reservoir 
that has been swept by dry gas, but 
there can be expected some recovery of 
solution gas and of pocketed wet gas 
when pressures are finally reduced be- 
low the retrograde point. In the areas 
not swept by the dry gas, normal vapor- 
ization can be expected to go on as indi- 
cated in Figs. 4 and 5, and at low pres- 
sures the produced gas is likely to 
become richer than it was originally. 

It is doubtful whether there is much 
mixing of wet and dry gas until the gases 
reach the vicinity of the well, as the two 
fluids will mostly travel independently 
through the reservoir. In the parts of the 
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sand body not yet invaded by dry gas, 
retrograde condensation can go on, 
whereas in adjacent parts retrograde re- 
vaporization can take place. The pro- 
gressive decline in total G.P.M. during 
the dilution period will be caused partly 
by continued retrograde condensation in 
the wet gas areas as well as from increas- 
ing invasion of dry gas. 

The gas injected into the reservoir is 
usually residue gas from which pentanes 
plus and varying proportions of propane 
and the butanes have been removed. 
Often the residue is from the commin- 
gled production from several reservoirs. 
The residue gas has the capacity to re- 
vaporize the retained condensates both 
in the norma] and in the retrograde re- 
gion, but in the retrograde region it can- 
not be expected to have as much ca- 
pacity to revaporize condensates as the 
original gas, for Olds, Sage and Lacey* 
have shown that the removal of the in- 
termediate hydrocarbons such as pro- 
pane and butane, can reduce that ca- 
pacity. Furthermore, the injected resi- 
due gas will reach the well at a pressure 
less than the original, which will still 
further reduce its vapor-carrying capac- 
ity. Because the retained condensates 
will be spread over the enormous sur- 
feces of the sand grains, it appears prob- 
able that the gas will become vapor-sat- 
urated by the time it reaches the pro- 
ducing well, but because of the other 
reasons, it could be expected that it 
would require the recycling through the 
sand of more residue gas than the quan- 


tity of wet gas from which the conden- 
sates were derived to revaporize all the 
retained condensates. Under commercial 
conditions, it has been shown that the 
residue gas to be recycled will probably 
range from 10 to 50 per cent of the wet 
gas produced, and it can be expected 
that recovery by revaporization of dry 
gas in the retrograde region will be less 
than 10 to 50 per cent. 
@ Comparisons of field with labora- 
tory retrograde losses. The industry has 
proceeded necessarily on the assumption 
that retrograde laboratory tests were 
analogous to underground conditions, 
and that such tests would provide data 
reliable enough to be used in predicting 
losses to be expected in the reservoir. It 
has been realized that the effects of the 
enormous surface areas of the reservoir 
pores were not duplicated in the labora- 
tory, but it has been thought that agita- 
tion in the cell would give the same re- 
sults. It has also been realized that per- 
haps the cells did not simulate some of 
the other conditions in the reservoir that 
might be important. It has been obvious 
that only from comparison with field 
data could it be known how valid was 
the assumption of similarity between 
laboratory and reservoir conditions. 
From the preceding discussions, the 
difficulties in checking laboratory against 
field data are apparent. To moke valid 
comparisons, it must be assured that the 
two sets of data apply to the same gas 
and to the same conditions. With respect 
to the determination of the retrograde 
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your own Power 








A pre-fabricated derrick is more efficient . . . quicker and 


easier to erect. Because it’s the best and most economical derrick 
to use, you seldom find a contractor building his own. 

The same holds true with Power . . . for the best and most 
economical power, look to UTILITY ELECTRIC POWER. Here's 
dependable power that can tackle any job in the oil industry . . 





Don't take our word for it . . . call the Power Engineer drilling, pipelines, refinery and pumping. Since there is no heavy 
of your local Utility Electric Power Company and ask z . 
for the proof. He's pA eae without cost or capital investment to make, the over-all cost is way down. 

' . 


22 ’ . VA 
C Loui OWL. 
PETROLEUM ELECTRIC POWER ASSOCIATION 





Bex 1498, Oklehome City, Oklehome 
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Where there’s a : 
PUMP in your Plan 
SPECIFY 


PEERLESS. 


For diversified, continuous duty servicesin industrial, 
chemical and process plants, etc. Peerless centrifugal 
pumps incorporate many proven design features for 
extended pump life, minimum down-time and opera- 
tive economy. They are manufactured in an extensive 


series of advanced types, sizes and capacities up to 
70,000 G. P. M. 


TYPE A 


General Service 
Pump 





Peerless type A pumps afford top-flight, continuous 
duty operation with capacities from 50 to 70,000 g.p.m. 
Heads: 15 to 300 ft. All types of drives: 1 to 1000 h.p. 
Sizes: 2"to 42" discharge. Split-case, single stage,double 
suction type. 


TYPE AF 
Fire Pump 





Peerless Underwriters’ Approved fire pumps are avail- 
able for all fire protection services. Capacities: 500 to 
000 g.p.m. Pressures: to 150 Ibs. single and double 
stage types, for electric, engine, turbine drive or com- 
binations. 


TYPE B 
Boiler Feed Pump 





Peerless Type B multi-stage pumps are designed for 
boiler-feed, pipe line and refinery services delivering 
capacities up to 900 g.p.m. against pressures up to 700 
\bs. For electric and other type drives from 60 to 350 h.p. 
i 


TYPE DS 


Process Services 
Pump 





The ideal pump for chemical, oil, soap and similar 
process services. Capacities: 10 to 1500 g.p.m. Heads: 
up to 231 feet. Handles a wide variety of corrosive or 
non-corrosive liquids at temperatures up to 200° F.; 
pressures to 100 Ibs. Single stage, single suction. 


PEERLESS PUMP DIVISION - Foon machinery corp. 


Factories: 
Indianapolis, Ind. * Quincy, Ill. e Los Angeles 31, Calif. 
District Offices: Canton 2, Ohio; Philadelphia: Sub- 
urban Square, Ardmore, Pa.; Atlanta: Rutland Bidg., 
Decatur, Ga.; Dallas 1, Tex.; Los Angeles 31, Calif. 
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FOR MOST SERVICES 
1N ALL INDUSTRIES | 
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FIG. 15. Average G.P.M. curves for 3 conditions in Stratton-Agua Dulce field. 


A. Average of 7 shallow wells in cycled reservoirs containing lean gases. 
B. Average of 26 deeper wells in cycled reservoirs containing richer gases. 


C. Average of 6 deeper wells in reservoirs not 


behavior of the gas in the laboratory, the 
following are the considerations: 


1. That the tests are made on repre- 
sentative reservoir samples at reservoir 
temperatures. 

2. Whether differential or flash sep- 
aration should be used or something in 
between. 

3. The test data should represent the 
same hydrocarbon composition as the 
field data. 

4. The cumulative losses should be 
converted to rate losses. 


With respect to the field tests of the 
gas from the producing wells, the fol- 
lowing are the considerations: 

1. Reliable sampling of the wells and 
of the reservoir. 

2. The samples must be from uncon- 
taminated wells, which originally had 
the same composition as the test sam- 
ples. 

3. The samples must be accurately 
analyzed. 

4. It must be determined whether 
comparison is to be made at flowing or 
bottom-hole pressures, or at some inter- 
mediate pressure. 

The writer so far has not had access ' 
to data that meet these requirements 
within reasonable limits. The only checks 
that can be made are whether the labora- 
tory and field data are within reconcil- 
able coincidence. 

Individual well tests have been found 
to be too unreliable for use in a reservoir 
or project investigation, hence it has 
been necessary to use averages, on the 
assumption that the errors are random 
and that for a number of wells they will 
be nearly compensating. This assump- 


being cycled and containing richer gases. 


tion can be checked by comparisons with 
the plant output. The weighted. average 
G.P.M. from well tests is obtained by 
multiplying the G.P.M. for each well by 
that well’s monthly gas production, and 
the totals should equal the plant’s pro- 
duction. However, adjustments must be 
made where the plant production in- 
cludes propane and butanes and the 
well test data do not. 


Fig. 14 compares the weighted aver- 
ages obtained in the two ways in the La 
Gloria field, both showing pentanes plus. 
From these records it is evident that 
there is a persistent difference in trend 
between the two and that the well tests 
showed more than the true content dur- 
ing the first few months of operation and 
less in later months. However, the 
smoothed curves are never more than 5 
per cent apart. The graphs show that 
all the well tests deviate in one direc- 
tion or the other at certain test periods. 
There is some evidence that well tests 
show higher content in winter than in 
summer. The plant production record 
appears to fit a logarithmic curve. 


In the Stratton-Agua Dulce field, the 
records of three plants show less con- 
sistent deviations. The comparable parts 
of the records show the data given in 


Table 1. 


The plant record itself can be used as 
the average where it has been operating 
under reasonably uniform conditions; 
that is, taking gas from the same wells 
at nearly the same rates while the plant 
meanwhile extracts the same products. 
A 21-month period reasonably well sat- 
isfies these requirements for the La 
Gloria plant. In the early months of op- 
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Another pleased customer 
» « « a Major oi! company 
eee ae: writes: 


Excerpt from foreign field report quoted in 
a letter to us from the New York office of 
one of the largest major oil companies. 


What it is 


A complete export crating service that includes: 
Dismantling of equipment if desirable. 

Sorting parts for efficient crating and reduction of 
duties. 

Weighing, counting and listing.—Double checking 
prevents errors and minimizes fines by customs 


EXPERT EXPORT CRATING pea packing to prevent rust and damage. 


Anything else related to export:—finding scarce 
equipment, expediting shipments, etc. 





Phone, write or wire us and let us explain how each 
advantage of our service works in your case. 


Check up with the principals we serve. We are sure you What it costs 


too, will join the large and ever-growing list of leading Many companies have found, by comparing cost records, 


companies that regularly use our service. that we can do their crating cheaper than they can do 
it themselves. They also discovered, when they used our 
service, that many unexpected savings show up. Insur- 
ance rates are often reduced, fines are minimized, and 
damage in shipping is eliminated. 


©) ) LEE CONSTRUCTION COMPANY 


Ky : 1600 NORTH 75TH St. P. O. BOX 253 HOUSTON, TEXAS PHONE W-4125 
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The Strouger 
the JOINTS 


the Strouger 


the LINES 
You Get \ 


| 


EXTRA STRENGTH 
with W EDGE 


S # CHILL 
RINGS 





The surest way to get maximum 
strength in pipe or refinery lines 
is to REINFORCE all joints. 
WEDGE Chill Rings with the pat- 
ented SPLIT Feature provide re- 
inforcement that makes joints 
stronger than the pipe itself. In case 
of shock, strain or vibration the pipe 
will fail before the REINFORCED 





Joints. WEDGE Chill Rings are 
self-adjusting; they fit snug against 
the inside of the pipe and hold it 
firmly in alignment while weld is 
being made. They simplify weld- 
ing and speed up the job. It will 
pay you to investigate this NEW 
and BETTER way of welding refin- 
ery and pipe lines. 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


YWEDGE | 


) Spied CHILL RINGS ( 
> SAVE MONEY 4 














TABLE 1. Records of three plants, 
Stratton-Agua Dulce field. 

















Average Plant Difference, 
Plant well G.P.M. per cent 
G.P.M. 
ee 0.828 0.870 +5 
re 0.790 0.812 +3 
Gulf Plains......... 0.831 0.815 —2 
Averages........ 0.816 0.832 | +2 











TABLE 2. Three groups of wells in 
Stratton-Agua Dulce field. 








Averages A B Cc 
Initial II a4 5:c,c)mracaceroniees 2,250 | 3,030 | 3,150 
OS? eee aeeoen 0.62 | 1.05 | 1.04 
Loss in G.P.M., in 4 years......... 0.31 | 0.36 | 0.28 
Percentage joss in 4 years . 50 | 34.5 7 


— in static bottom-hole pressure, 








AOR ee aaeeer | 280} 600); 670 











erations one well that produced some vil 
caused the high content shown in Fig. 
14, but after it was taken off produc- 
tion, field and plant operations were 
nearly uniform until dry gas began to 
invade some of the wells in important 
quantities. The smaller irregularities are 
caused principally by minor changes in 
plant operation and well production. Un- 
fortunately, no retrograde tests have 
been made on the gas from the La Gloria 
field to compare with this record. 

In Fig. 15 are shown the smoothed av- 
eraged G.P.M. curves for three groups 
of wells in the Stratton-Agua Dulce field. 
The average G.P.M. is plotted against 
time, but as each group of wells was 
produced at nearly uniform rates, the 
time scale is nearly proportional to the 
pressure loss. All three records plot as 
straight lines on logarithmic paper by 
adding constants to the time scale. Curve 
A is the average of seven shallow wells 
in sands that were being cycled. Curve 
B is the average of 26 deeper wells in 
sands that were being cycled, and curve 
C is the average of six wells of nearly 
the same depth as for curve B but in 
sands that were not being cycled. The 
more significant facts respecting the 
three groups of wells are given in Ta- 
ble 2. 

Retrograde tests by flash separation 
were made on wells that fairly well rep- 
resented the shallow and deeper groups 
of wells. The shallower wells showed a 
maximum average loss of 0.24 G.P.M. 
and the deeper wells 0.45 G.P.M., both 
on the cumulative basis and including 
solution gas. 

The comparative behaviors of the three 
groups of wells are not what could be 
expected from the retrograde tests. The 
wells with the lean gases have shown ap- 
proximately the same G.P.M. loss as the 
wells with richer gases although the 
pressure loss has been much less for the 
shallow wells. The wells not in cycled 
sands have had less G.P.M. loss than 
the wells in cycled sands although the 
initial G.P.M. was the same for each 
and although the wells in uncycled sands 
had suffered more pressure loss. 

When the retrograde curves are com- 





puted to the rate basis and compared 
with the three curves in Fig. 15, the ac- 
tual losses for the shallow wells are 
found to be so much greater than shown 
by the retrograde tests that they cannot 
be reconciled. The actual] losses for the 
26 deeper wells in cycled sands also are 
greater than shown by the retrograde 
tests and would be still greater if allow- 
ances were made for solution gas and 
for liquid flow of condensates into the 
wells. but it cannot be said positively 
but what more accurate data could not 
reconcile them. The rate of losses for 
the six deeper wells in uncycled sands 
are less than shown by the retrograde 
tests, but allowing for solution gas and 
inaccuracies they could reasonably be 
reconciled. 

Too much significance should not be 
attached to the lower losses shown by 
the wells in uncycled sands because un- 
der depletion the bulk of the gas in the 
reservoirs will go through lower pres- 
sures and be subjected to much more 
severe retrograde conditions than in a 
cycled reservoir; hence their ultimate 
losses by condensation and retention can 
reasonably be expected to be greater 
than if cycled. However, the field data 
available to the writer give no basis for 
estimating how much more loss would 
be sufferc:!. 

Though these comparisons of labora- 
tory with field data are unsatisfactory 
and inconclusive, there is enough evi- 
dence to throw some doubt upon the as- 
sumption that laboratory methods are 
fully analogous to reservoir conditions. 
On the whole, the evidence indicates that 
cycling is effective to a lesser degree in 
preventing retrograde losses than has 
been assumed. The writer suspects that 
the causes of dissimilarities between 
field and test data may be found in the 
pressure sinks formed around each flow- 
ing well. However, to reach valid con- 
clusions with respect to the applicabil- 
ity of laboratory to actual conditions, it 
will be necessary to have more accurate 
data from more fields than were avail- 
able to the writer, and the laboratory 
data will have to be presented in com- 
parable terms. 
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Wilson, president of La Gloria Corpora- 
tion, and C. R. Williams, vice president 
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Brown, H. T. Pruett, Kenneth Eilerts. 
R. C. Craze, A. S. Parks, W. Hurst, and 
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Did you know that only eight years ago 


the industr y sa id — “It is impossible to hone for more than twelve inches 
with any degree of accuracy...” 


HAT WAS EIGHT YEARS AGO-100,000 
5 panes steel barrels ago. In those eight 
years, you production men have purchased from 
Fluid Packed Pump Company 1,000,000 feet of 
precision honing— Fluid Packed Pump Company 
built the machines — your acceptance of their 
production has proved that twelve inches is now 
only one foot of an accurately honed barrel. , 
of plus or minus 0005” on bar- 


rels of 5’ to 30’ lengths and bores 
of from 1/1-16” to 234”. 


Fluid Packed Pump Company’s — 
specially designed Honing Machines 
maintain a tolerance 


FLUID PACKED PUMP COMPANY «+ LOS NIETOS, CALIFORNIA 


OILMASTER DISTRIBUTED BY THE NATIONAL SUPPLY CO. 
cH PRODUCTS EXPORT: THE NATIONAL SUPPLY EXPORT CORP., 30 ROCKEFELLER PLAZA, NEW YORK 


CO-DISTRIBUTORS: BERRY SUPPLY STORE, BEACON SUPPLY CO., INDUSTRIAL SUPPLY CO 
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Pumping dually completed wells 


By TEMPLE P. HOFFER, Development Engineer, Otis Engineering Corporation 





The effective operation of dual 
wells often requires the use of 
new techniques and equipment. 
This article is the first of several 
that will describe methods and 
equipment that have been devel- 
oped recently to enable operators 
o cope effectively with the varied 
dual-well producing problems. 











Many dually completed oil wells are 
flowing and may be expected to con- 
tinue flowing for many years. The flow- 
ing life of other dual oil wells is rela- 

tively short for one 
| EXCLUSIVE | or both pays. Some 

dual oil wells never 
flow and require artificial lifting equip- 
ment at the time of completion. 

Pumping equipment* that will lift 
well fluids separately and simultaneously 
from dual wells has been developed re- 
cently. 

This pumping equipment was devel- 
oped with two purposes in mind. First, 
it is designed to provide a means by 
which the operators of dually completed 
oil wells can pump one or both produc- 
ing formations without commingling 
fluids. Second, it is designed to provide a 
means by which the operators of singly 
completed oil wells can recomplete their 
wells as dual producers. Great economic 
advantage can be obtained in many 
fields by depleting two pays simul- 
taneously through one well bore. The 
practical possibility of pumping two 
producing formations simultaneously 
offers substantial investment and oper- 
ating economies compared with “twin- 
ning” wells, or depleting a lower pay. 

Several models of this dual pump are 
available for coping effectively with the 
various producing conditions. The basic 
design of the pumps is such that several 
bottom-hole arrangements of the equip- 
ment may be made. Fig. 1 shows the vari- 
ous displacement ratios that can be ob- 
tained between the upper and lower 
pump barrels by using different sizes of 
barrels in the lower pump when using a 
1.790-in. diam barrel with a 34-in. pol- 
ished rod in the upper pump. Fig. 2 
shows an arrangement that will meet 
many of the conditions found in dually 
completed wells. 

As shown in Fig. 2, the pump has four 


*Otis two-zone pumps. 
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main assemblies as follows: (1) A posi- 
tive displacement pump to produce the 
upper pay; (2) an annular style packer 
without slips that has separate passages 
for the fluids from the two pays; (3) a 
polished rod attached to the upper 
plunger connecting cage that actuates a 
lower pump and a pack-off unit that sep- 
arates the two pays within the tubing, 
and (4) a positive displacement pump 
to produce the lower pay. 

A packer must be used in all dual 
wells to separate the pays. This packer 
is not considered a part of the pump 
proper. It is very important that this 
packer has certain mechanical features, 
however, in order to be effective in dual 
pumping. These may be enumerated 
briefly as follows: (1) No moving parts 
within the packer should move during 
the pumping cycle; (2) the packing 
elements should set positively with very 
little or no load being applied from the 
tubing string; (3) the slips should have 
a large contact area, and (4) the mini- 
mum ID of the packer should not be less 
than the tubing ID.* 

@ Main assemblies of the pump. The 
tubing-type pump barrel for the upper 


*The Otis pressure-lock packer (Type K) is de- 
signed to have these characteristics. 


pump is of sectional liner construction. 


It may be equipped with various metal 


alloy liners to suit pumping conditions. 
The upper pump plunger can likewise 
be made of various metal alloys to suit 
operating conditions. The barrel, 
plunger, traveling valve, cages, and 
connections of the upper pump are in 
accordance with API designs. The upper 
pump standing valve and seat are of 
ring-type construction to permit the pol- 
ished rod to operate through the valve. 
Heat-treated K-Monel alloys are used in 
the valve and seat. 

The annular packer employs syn- 
thetic rubber cups to seal against the 
casing and prevent flow past the packer 
under very low or high pressure differ- 
entials. Likewise, this packer is designed 
structurally to withstand very high pres- 
sure differentials either internally or ex- 
ternally. 

The solid polished-rod that connects 
the upper pump plunger to the lower 
segment of sucker rods is 34 in. in diam 
and made of stainless steel. Surrounding 
the rod is a pack-off unit that uses API 
sealing cups on the outside to separate 
the two pays within the tubing string. 
The inside or rod packing is a self-ad- 
justing type of V-Packing of a composi- 


FIG. 1. Chart showing the various displacement ratios obtainable 
between the upper and lower pumps barrels of the two-zone pumps. 
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THE POWER OF 1 MAN INCREASED 64 TIMES 


to Lower the 


One man now can do in half an hour the work 
formerly done by four men in eight hours. A 
64 to 1 saving. 

This results from an invention by Dresser 
Industries, through its member company, Kobe, 
Inc. An oil well pump which brings itself to the 
surface for servicing! This saves the cost of pulling 
from 3,000 to 10,000 feet of pipe and later running 
that same pipe back in the well. 

The cost of periodically pulling up an ordinary 
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DRESSER Mfg. Company, Limited 
Toronto, Ont., Canada 


with special emphasis on oil, gas and chemistry 
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INTERNATIONAL Derrick & Equipment Co., 
Columbus, Marietta & Delaware, Ohio; 


Costs of Oil 


pump from the bottom of a well is about 25% of 
total pumping costs. The new Kobe pump wipes 
out this expense. Skeptics please note—figures 
given are very, very conservative. Write for specific 
data and records of Kobe Free Type Pumping. 
New, spectacular engineering on behalf of the 
several industries it serves—such as this labor- 
saving pump for oil producers—is the specialty 
of Dresser Industries, Inc., Terminal Tower, 


Cleveland 13, Ohio. 
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FIG. 3. Two-zone pump—Type B. 
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tion suitable for withstanding very high 
pressure differentials at elevated temper- 
ature for prolonged periods. An inner 
and outer set of clutch prongs are used 
to position the rod packoff unit and 
the upper pump standing valve in place. 

The lower pump is a rod-insert type 
of API design. It is installed and removed 
completely by the sucker rods that pump 
the well. 

Metal to metal, bottom hold-down 
pumps of API sizes are supplied. 


Fig. 3 shows another arrangement of 
the two-zone pump. It has the same basic 
principle of operation as the pump 
shown in Fig. 2. It should be noted, how- 
ever, that the upper pump is placed be- 
neath the annular packer. This arrange- 
ment is intended for service in wells with 
a very low fluid level. The intake to both 
the upper and lower pumps may be 
placed below the formation perforations. 
It should be noted also, that in Fig. 3 
the lower pump has a tubing type barrel. 
Hence it is made up and run with the 
tubing. It is possible to produce more 
fluid from the lower pay with the tubing- 
type barrel than with an insert-type 
pump. 

The main assemblies of the pumps 
shown in Figs. 2 and 3 may be arranged 
in four ways. Each arrangement is listed 
below: 


Type Identifying features 
A: Upper pump barrel is placed above 
annular packer. Lower pump is 
tubing-type. 

B: Upper pump barrel is placed be- 
low annular packer. Lower pump 
is tubing-type. 

C: Upper pump barrel is placed above 
annular packer. Lower pump is 
insert type. 

D: Upper pump barrel is placed be- 
low annular packer. Lower pump 
is insert-type. 


@ Method of installing the dual pump. 
Installation of a Type C (Fig. 2) pump 
is described briefly as follows: It may be 
run inside the heaviest weights of 54-in. 
OD, or larger, casing. Tubing of 2-in. 
diam or larger may be used in the wells. 
The upper pump barrel, annular packer, 
cross-over fitting, swage-type conduit, 
tubing segment between the upper and 
lower pumps, and the lower pump seat- 
ing shoe are made up in the tubing string 
and lowered to the desired depth in the 
casing. The lower packer is set, and a 
pre-determined amount of weight is 
placed on the packer. This weight should 
be slightly greater than the amount of 
force that the tubing string will be re- 
lieved of on the upstroke of the pump 
plungers. After the tubing is landed, 
preparations are made to run rods. 

The lower insert pump is attached at 
the lower end of a predetermined length 
of API sucker rods. The length of the 
sucker rods to be run between the lower 
insert pump and upper pay plunger 
must be tallied and pony rods selected 
so that the upper and lower plungers will 
be spaced properly in their barrels. A 
special coupling is attached to the upper 
end of this segment of rods. The function 


FIG, 2. Two-zone pump—Type C. 
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This emblem is your assurance of the finest 
products available from the industry’s 
leading manufacturers brought to you by 
a supply service organized to serve your 
particular requirements. 


For a good buy — buy from 


Kepublic 


Your Supply Store 


REPUBLIC SERVES YOU FROM .50 SALES AND SERVICE POINTS 
© ARKANSAS—Eldorado Patmos; © COLORADO—Denver*; @ ILLINOIS—Chicago*, Grayville, MclLeansboro, Salem; © KANSAS—Ellinwood, Russell, 
Wichita*; ¢ LOUISIANA—Haynesville, Lake Charles*, Mamou, New Iberia, Rodessa, Shreveport*; ¢ MISSISSIPPI—Jackson; «© NEW MEXICO—Artesia, 
Hobbs; © OKLAHOMA—Bartlesville*, Cement, Oklahoma City, Seminole, Tulsa*; © TEXAS—Abilene, Alice, Big Spring, Borger, Columbus, Corpus Christi, 
Dallas*, Electra, Falfurrias, Fort Worth*, Hebronville, Houston*, K-M-A, Kenedy, Kermit, Kilgore, Nocona, McAllen, Monahans, Odessa*, Olney, Pampa, 
San Antonio*, Sundown, Talco, Victoria, Wichita Falls*. 


* District Offices and Stores # Sales Offices 
GENERAL OFFICES — HOUSTON, TEXAS 
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of this coupling is to join the solid pol- 
ished rod with the lower segment of 
sucker rods and to position the rod pack- 
off unit and upper pump standing valve. 

The special coupling is screwed on to 
the sucker rods, and the stainless steel 
polished rod is screwed into the top of 
the special coupling. Next, the upper- 
pump standing valve and pack-off unit 
are assembled and placed on the pol- 
ished rod. Then, the inner set of clutch 
prongs are gathered and inserted into 
the uppermost conical section of the 
special coupling. The prongs are held in 
the coupling by means of metal shear 
screws that enter the side of the cou- 
pling and extend through the inner 
clutch prongs. 

The top of the polished rod is joined 
to the upper plunger by means of an 
open cage. The top of the upper pump 
plunger connects to API sucker rods, 


-which extend to the surface. As the rods 


are lowered in the tubing, the lower in- 
sert pump passes through the upper 
pump barrel, and the exterior prongs of 
the hold-down unit. The pack-off unit 
and upper pump standing valve also 
pass through the upper pump barrel. As 
the inner clutch prongs attempt to pass 
the outer prongs, however, the square 
shoulders of the inner prongs are stopped 
by the outer prongs, and the metal 
screws are sheared. This shearing action 
correctly positions and anchors the pack- 
off unit and the upper pump standing 
valve. 

As the rods are lowered further, the 
upper pump plunger enters its barrel 
and, at the bottom of the normal down- 
stroke, the lower insert pump is forced 
into its seat. After the installation of a 
conventional stuffing box and polished 
rod, the dual pump is ready for opera- 
tion by the surface pumping unit. 

The upper pay is produced through 
the tubinghead outlet, and the lower pay 
is produced through the casinghead out- 
let. The upper pump bore is 1.790 in. 
for 2-in. tubing. Due to the %4-in. pol- 
ished rod extending through the bore of 
the upper barrel, the upper pump has a 
displacement equal to a single-acting 
acting positive displacement pump of 
15g-in. diam. The pump should produce 
sufficient fluid in most cases by variation 
of stroke length and pumping rate, how- 
ever, to make the allowable production. 
The lower pump, depending on bore, 
can be made to produce more or less 
than the upper pump. A 134-in. ID lower 


pump, for example, should produce 
about 16 per cent more fluid than a 
1.790-in. ID upper pump with a %4-in. 
polished rod through the bore. A 1-in. ID 
lower pump should produce only 38 per 
cent as much fluid as such an upper 
pump. Fig. 1 illustrates these ratios. 

Various displacement ratios between 

these limits can be obtained by using 
other pumps of API bore. A lower pump 
with a special bore of 15¢ in. should pro- 
duce the same quantity of fluid as the 
1.790-in. ID upper pump with the 34-in. 
rod in it. Other special bore pumps are 
available for use in either upper or 
lower pumps or both, so that several 
other displacement ratios may be se- 
lected. 
@ Producing formations may be 
pumped separately. The casing may be 
closed and production from the lower 
pay discontinued while the upper pay is 
being pumped. This is done by re-spac- 
ing the polished rod at the surface to 
unseat the lower pump. It is also possible 
to close in the upper pay and pump the 
lower pay by rotating the rods. This is 
done by means of an upper standing 
valve attachment, which is not shown in 
the drawings. 

A 1.790-in. bore upper pump for use 
in 2-in. tubing has been described above. 
A larger series of pumps may be used 
with 214-in., or larger tubing. An upper 
pump with a 214-in. bore will permit use 
of a correspondingly larger lower pump. 
Much greater quantities of fluid may be 
lifted with the larger pumps than with 
the smaller pumps. 

The first field installation of a dual 
pump (Type C) was in the Garcia pool, 
Starr County, Texas. It was placed in 
operation on May 20, 1947. The equip- 
ment is used to pump a lower pay at a 
depth of 4100 ft. The upper pay flows 
through the tubing after the bottom 
water is pumped off. The upper pay 
would not flow through the casing-tubing 
annulus before the installation of the 
pump. The equipment was installed to 
produce separately and simultaneously 
the two pays from one well bore after 
the natural flowing life ended. 

Additional installations are being 
planned in the Garcia pool, the Pauls 
Valley field in Oklahoma, the Fargo 
field in North Texas, and other fields 
where it is necessary to pump one or 
both pays of a dual oil well, or the upper 
pay of a combination gas-oil dual com- 
pletion. Kk * 


British foot not the same as U. S. foot 


Tas writer did not know that a U. S. 
foot is about 3 millionths longer than a 
British foot until he stumbled across 
that fact in a book of accurate conver- 
sion tables. 

Of course the difference is so slight 
that it is usually ignored, but the differ- 
ence exists nevertheless, and it caused 
the writer to do some figuring to enable 
him to visualize the difference. 

We can all visualize a square mile, so 
using that as a basis, we find that in a 


square mile there are 27,878,400 U. S. 
square feet. But a British square foot is 
0.9999942 of a U. S. square foot. There- 
fore multiplying the former by the lat- 
ter we get 27,878,238.4 U. S. square feet 
in a British square mile. 

Subtracting the British square mile 
from the U. S. square mile the difference 
in area is found ot be 162.3 square feet. 
And 162.3 sq. ft. is equivalent to a patch 
of ground 1234 X 1234 feet—-about the 
size of a room. xKk* 
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"Tuer has long been a pressing need in 
the petroleum industry for some ade- 
quate and reliable system of detecting 
and measuring the extent of corrosion 
in refinery equip- 
Batti ment, and the prob- 
lem has claimed the 
attention of engineers and chemists for 
many years. There is no more incorrigi- 
ble thief of operational efficiency than 
this insidious agency, which often ex- 
presses itself without visible demonstra- 
tion in the most unusual places. External 
evidence is fairly easily recognizable and 
hence can ordinarily be checked before 
it has reached serious proportions, but 
the necessity of detecting internal corro- 
sion in process vessels and all the ap- 
purtenant devices, where it goes on 
quietly and unobserved, is the spur that 
has been productive of the greatest ad- 
vance in detection methods and devices. 
It is probably true that almost without 
exception every piece of equipment in a 
modern refinery is subject to some form 
of corrosion. Pipe lines, furnace tubes, 
fractionating columns, pressure vessels, 
storage tanks, pumps, and all the inci- 
dentals of an extremely complicated sys- 
tem are in certain respects or at certain 
locations subject to the reaction of cor- 
rosive elements or conditions. Sometimes 
the deterioration that results involves 
merely the hazard of replacement, but it 
can be readily understood that in vessels, 
tubes, and equipment employed in high 
temperature and/or high pressure opera- 
tions, the weakening of walls by reduc- 
ing the thickness, whether it is the result 
of what is ordinarily termed “corrosion” 
or some other phenomenon, becomes a 
highly dangerous situation requiring im- 
mediate corrective measures. The alter- 
native is equipment failure with the pros- 
pect of fire loss, excessive shut down 
time, and perhaps even loss of life. 


These facts, as already intimated, have 
stimulated an unending search for posi- 
tive methods of locating internal corro- 
sion, but up to comparatively recently 
all methods used have been completely 
speculative, that is, until access was 
actually obtained to the inside of the 
equipment by dismantling or drilling. 
The only attempt to determine the inside 
condition without going to these 
extremes was the commonly applied 
method of tapping the outer surface with 
a ball-peen hammer and trusting to the 
sensitivity of the human ear to locate 
any thin areas that might exist. It seems 
rather obvious that the thinning process, 
whatever its modus, would have to be 
pretty far advanced before it could be 
detected by this means. It is equally 
obvious that dismantling an entire unit 
to permit observations of the internal 
surfaces and the taking of thickness 
measurements is an expensive process, 
definitely to be avoided if at all possible, 
and that drilling for the use of hook 


Control box and 
tangential head in 
operation. Note 
small quantity of 
insulation that is 
removed. 
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gauges or calipers is, to say the least, 
destructive. 

Refinery process piping presents an 
especially difficult problem insofar as 
the determination of internal corrosion 
is concerned. The effects of the various 
streams, liquid and vapor, vary with 
temperature, velocity, turbulence, im- 
pingement conditions, and many other 
factors. It has been found by actual 
experience that not only each process 
stream, but each pipe spool, in many 
instances, presents a separate and dis- 
tinct case for study. Incidentally, the 
use of intermediate chrome-moly alloys 
imposes certain limitations on the meth- 
ods of inspection that have been cited. 
Corrosion is usually most severe on the 
outside of fabricated pipe bends, and 
frequently these areas are inaccessible to 
mechanical calipering. 

Drilling, using a hook gauge, and 
finally welding the inspection hole can 
be done successfully on steel piping, but 
is tedious and expensive, and is fre- 
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LINE CARRIERS ... MANY OTHER USES. 


FOR PENETRON SERVICE 
Oil Field Service Co. 









United Engineers Penetron Service 








R. D. Elliott B. 1. Dickman C. F. Rosett 
5293 Roosevelt Rd. 625 S. Kenosha 821 Daizell 
Long Beach, Calif. Tulsa, Okla. Shreveport, La. 


Exclusive Manufacturers 


610-624 EAST FOURTH STREET 
TULSA 3, OKLAHOMA 


212 





quently rendered hazardous by the pres- 
ence of flammable vapors. This method 
can not be employed for testing chrome- 
alloy piping without field stress reliev- 
ing, due to the air-hardening characteris- 
tics of the alloy, which is usually imprac- 
ticable and costly. It might also be 
pointed out that when such alloys are 
plug welded, the welded points are 
usually weaker than the original metal 
structure. To minimize shut-down time. 
it is necessary to know in advance when 
a transfer line may have to be replaced, 
for special pipe fabrication is a slow 
process and materials are frequently 
difficult to obtain. For this reason, safety 
drilling of the pipe is unsatisfactory. This 
latter method is not effective until corro- 
sion has progressed to the stage at which 
retirement of the line or section is indi- 
cated, and that is a trifle late to do any 
planning. The ball-peen hammer test, as 
might be guessed, is a somewhat precari- 
ous business that for certain purposes is 
all right when the hammer wielder is a 
long experienced individual with a highly 
trained ear, otherwise it is uncertain 
and only reasonably accurate when the 
corrosion effect has become very pro- 
nounced. 


There is now available an ingenious 
device by which internal corrosion may 
be determined from the outside, using 
wall thickness as the indicating medium. 
This instrument was perfected after 
many years of study in the laboratories 
of the Texaco Development Corporation 
and is now marketed under the trade 
name of Penetron. It operates by meas- 
uring so-called “back-scattered,” or sec- 
ondary, radiation from gamma rays that 
are directed into the metal being tested. 
The intensity of the back-scattered radi- 
ation is proportional to the metal thick- 
ness. The source of the gamma rays is 
a needle containing 1 milligram of 
radium in the form of a commercially 
obtainable salt. The needle is surrounded 
by a shield, having one small window, 
through which the gamma rays are di- 
rected into the test piece. The operator 


is thus protected against any physiologi- 
cal effect. 


The gamma ray system is best suited 
for the examination of flat plates, pres- 
sure vessels, and pipes of large diameter. 
An auxiliary method of application con- 
sists of determinations of gamma ray 
absorption, in which case, the rays are 
directed tangentially through a single 
pipe wall. The amount of absorption is 
also proportional to the metal thickness. 
This method was developed primarily 
for testing pipe and tubing between 2 in. 
and 12 in., and gives readings somewhat 
faster than the first method. 

The instrument has been used suc- 
cessfully to locate and measure corro- 
sion in refinery piping storage tanks and 
other process equipment. The prerequi- 
sites of accurate measurement are few: 
The pipe or vessel must be empty and 
reasonably free of coke or heavy scale. 
This does not mean that it must be clean. 
as the adherence of a thin film of oil or 
scale has no appreciable effect on the 
accuracy of the test. Any insulation, of 
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FIG, 1. Diagrammatic illustration of the prin- 
ciple involved in the operation of the Penetron. 


course, would have to be removed before 
satisfactory measurements of wall thick- 
ness could be made. 

The accompanying diagram, Fig. 1, 
shows the principle on which the gamma 
ray detector works. The shaded sections 
numbered 1, 2, and 3, represent adjacent 
layers of a homogeneous wall. Penetrat- 
ing gamma rays emerge from the radio- 
active source at S, impinge on the wall 
and penetrate into it. A portion of the 
rays pass through the wall and emerge 
on the opposite side. These rays serve no 
useful purpose and are disregarded. An- 
other portion of the radiation is scattered 
in all directions by the electrons of the 
atoms that make up the wall. Some of 
these scattered rays emerge from the 
wall on the same side as they entered. 
It is this particular portion of the radia- 


FIG. 2. Calibration curves for iron plate  $jf[f — 
and tubing—outside measurements. 


tion that is utilized for measuring wall 
thickness. Its intensity, always the same 
for a unit thickness of a specific metal 
under the same conditions, is determined 
by the detector D, which picks it up, 
thus creating current discharges that are 
amplified and integrated to produce a 
direct current. This current is measured 
on an indicating microammeter, and 
readings are directly indicative of wall 
thickness. The block SH in the drawing 
is a shield to prevent radiation from the 
original source S from falling directly 
on the detector D. 

Taking measurements with the instru- 
ment requires two operators, one to hold 
the portable head containing the source 
of gamma rays on the equipment under 
test, and another to manipulate the con- 
trol box. take readings, convert them to 


metal thicknesses, and duly record them. 
The instrument is fully portable in that 
the current pulses are transmitted from 
the head through a 100-ft cable to the 
control box. Standard 110-volt power is 
needed for amplification, and outlets for 
these are usually within easy reach. 

Using the tangential absorption 
method to measure process piping, it has 
been found to be good practice to remove 
a band of insulation about 3 in. wide 
from the critical points on the line. This 
locates reference points where measure- 
ments are to be taken. Successive meas- 
urements at these points establish a rate 
of corrosion that can be extrapolated to 
give the remaining life of the line. Re- 
placement equipment can thus be or- 
dered or fabricated ahead of time. As 
each point approaches retirement, it is 
advisable to remove enough insulation 
for a thorough survey, and thereby check 
the corrosion rates previously estab- 
lished, incidentally making sure that no 
thin spots exist. Where initial measure- 
ments are not available, the use of the 
manufacturer’s scheduled thickness gives 
a good approximation until an accurate 
rate can be established. The minimum 
thickness in a transverse section of pipe 
can be found in about one minute by 
revolving the head around the pipe. Spot 
readings can be taken in about 25 
seconds. 

The standard head, operating on the 
principle of measuring back-scattered 
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Photos show three views of tangential head in operation. 





radiation, is equipped with permanent 
magnets or a pneumatic type holder for 
non-magnetic metals to hold it in posi- 
tion on the equipment being measured. 
This feature makes it well adapted to 
the measurement of storage tanks. The 
head is lowered from the top of the tank 
by means of a rope to the desired posi- 
tion on the tank shell, where the magnets 
hold it in place while a reading is taken. 
This method requires about 30 seconds 
per reading and is vastly superior to the 
old method of drilling and calipering 
tank plates. Large storage tanks of about 
100,000-bbl capacity have been thor- 
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oughly surveyed, taking two measure- 
ments to each plate in the shell and roof 
in one 8-hr working day. The instrument 
cannot, however, be used to measure the 
bottom of storage tanks. 

Above are mentioned but two of the 
many applications of this instrument as 
it can be used to locate and measure 
corrosion in refinery process equipment. 
It provides a fast, accurate method of 
determining the extent of depreciation 
by measuring the metal thickness from 
the outside, and can be used to measure 
almost any metal, as well as wood and 
plastics. In actual use, the standard head 









FIG. 3. Isometric piping of Tower No. 1 bottoms to Tower No. 2. 
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measures the average thickness over an 
area of approximately 1 sq in., and for 
this reason cannot be used to measure 
the maximum depth of pin holes, but is 
still quite satisfactory for the detection 
of all general types of corrosion. An 
accuracy of plus or minus 5 per cent 
over its range of measurement, between 
0 and 0.75 in. thickness, is obtainable. 
The tangential absorption method meas- 
ures the thickness of parent metal on the 
arc, in a band 1 in. wide. This method is 
accurate within 3 per cent and has a 
range between 0 and 0.625 in. thickness. 


Kk * 
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The remarkable flexibility of the TCC process is well illustrated by the following 
record from the daily log sheets of a TC C plant: 
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lie CHARGE TO TCC PLANT CONTAINED: 

Full Crude | Reduced Crude Virgin Gas Oil Kerosene 

June 7 — om 100% a 
8 ~ _ 75% 25% 
9 - - - 100% 

10 25% 50% 25% m 

11 70% _ 30% - 
12 50% - 30% 20% 
13 50% 30% _ 20% 

14 50% 50% - = 























Only a Houdry-licensed catalytic cracking unit could possibly accommodate such 
frequent changes of charge stock without shutdown and consequent considerable 
(and costly) loss of production. In the case of the TCC unit reported above, no 
major reduction in throughput, or in output of catalytic gasoline, resulted from 
the daily and drastic variations in feed charge. 


HOUDRY PROCESS CORPORATION £471)'94. 


CATALYTIC 


25 Broad Street, New York 4, N. Y. mn ESSES fi 
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General view of Humble’s Clear Lake natural gasoline plant where 835 bbl of liquid products are extracted 
daily from 32,000,000 cu ft of casinghead gas from nearby oil fields and 19,000,000 cu ft of gas well gas. 


Humble gasoline plants aid conservation 


Soon after the end of the war, Humble 
Oil and Refining Company embarked 
upon a program of gas conservation de- 
signed to reduce considerably the amount 
of casinghead gas then being flared at 
oil wells produced by the company. The 
project involved the construction of a 
number of new natural gasoline plants 
and enlargement of some of those al- 
ready in operation, the total cost of the 
program to be approximately $10,000,- 
000. During the spring and summer two 
of the new plants were completed and 
placed in operation, at Clear Lake and 
\nahuac, both in the Texas Gulf Coast 
area. The former was completed in 
March, the latter in August. 


CLEAR LAKE PLANT 


The Clear Lake gasoline plant pro- 
vides a means of compressing and pro- 
cessing low pressure casinghead gas 
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from nearby oil fields to conserve flared 
gas, and to process gas well gas that 
previously had been passing directly 
into a gas transmission system. The plant 
is situated and designed to process the 
gas produced with oil from the Webster 
(Friendswood), East Clear Lake, and 
Dickinson-Gillock oil fields, and gas well 
gas from Halls Bayou and Dickinson 
gas wells. The Dickinson well pressure 
gasoline plant was dismantled and re- 
placed by a compressor station to com. 
press and move the gas from the Dickin- 
son field at high pressure to the Clear 
Lake plant along with the gas well gas 
from Dickinson. The total plant residue 
gas is delivered to a gas transmission 
system serving Humble’s Baytown refin- 
ery thus eliminating the flaring of the 
low pressure casinghead gas from the 
three oil fields. Construction of the plant 
was begun in January, 1946, and the 


project was completed and operations 
began in March, 1947. 
@ Field operations. The plant was de- 
signed to handle the following gas pro- 
duction from the various fields connect- 
ed to the plant: 

Oil well gas. 





Volume, 

Field M cu ft a day 
Webster _.. 20,000 
East Clear Lake _. 5.000 
Dickinson-Gillock* . . 6,000 
ere eee 31.000 

Gas well gas. 
Halls Bayou —........................ 4,000 
Dickinson _..............................15,000 
Total oil well and gas 

ee ' 50,000 
*This gas to enter plant process with gas 


well gag. 
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OF 
STORAGE 
TANK 


“Varec"’ approved Conservation Vent Unit—Fig. No. 58A—gquards the vital petroleum products 
of one of the largest Canadian Refineries 
“Varec” Catalog, P-7, tully 
explains the operation of all 


“Varec” Equipment in detail 
"Varec" approved Conservation Vent Units are Standard” 


with drawings, photographs, 
in many refineries throughout the world. Ever on the alert 1 haiti: salen 
to protect the vital resources of the petroleum industry, these ae aw < ~ 
units are the breathing apparatus of storage tanks. The valve settings. pressures, flanges, 
is completely streamlined and is equipped with inside flame etc., so that your needs may 
snuffer. Specially designed hyperbolic inner valves are less be determined at a glance. TAAK EQuIPmenT, 
affected by kinetic energy of velocity flow as they operate at It is now available, and is SARETY bevice ; 
the predetermined true static pressure resulting in greater yours by merely requesting it 
flow capacity with less “blow-down.”" These units are non- on your business letterhead. 
corrosive in most gases and impervious to the attack of sul- 
phurous gases. They require less maintenance. There is less 
tendency to freeze. Tank Vent Area is always protected from THE PACE SETTER SINCE 1928 
fire. The conservation of valuable “light-ends" soon turns its THE VAPOR RECOVERY SYSTEMS COMPANY 
cost into dividends. Fully listed by the Underwriters and the COMPTON, CALIFORNIA, U.S.A. 
Associated Factory Mutual Laboratories, etc. Yes—truly these Cable Address: VAREC COMPTON (all codes) 


vent units are “guardians of Storage Tank Safety.” NEW YORK CITY nn ga CLEVELAND, O. 


Aeencices Everywhere 
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In the compressor section shown above at Humble’s Clear Lake gasoline plant, near Houston, Texas, four 
1000-hp units boost the gas up to 800 psi. Below, high pressure lean oil pumps at the same plant circu- 
late absorption oil for extracting the propane, butane, and pentane fractions from the gas processed. 
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FOR SOUR CRUDE STORAGE 


the Graver full double-deck floating roof 








PRESSURE VESSELS 


*The Expansion Roof is a 
patented Graver product, de- 
signed and developed by and 
available only from Graver. 


NEW YORK 


PHILADELPHIA 


Where corrosion must be avoided, as 
in the storage of sour crudes, the Graver 
Floating Roof offers complete protec- 
tion. Long equipment life is assured 
... corrosion effectively prevented ... 
because this roof lies directly on the 
surface of the liquid and eliminates 
vapor space. 


The Graver Floating Roof embodies 
several improvements in design. These 
include: full double-deck construction 
whichinsulatesthestored liquidagainst 
boiling, a double-acting seal for full 
vapor conservation and a smooth deck 


surface which prevents accumulations 
of dirt or water. 

For sour crudes or other products, 
where filling losses greatly exceed 
standing or breathing losses... where 
excessive differences in filling and with- 
drawal exist . . . specify the Graver 
Floating Roof with full double-deck. 
Other types of Graver conservation 
equipment are the Expansion Roof* 
and pressure vessels in a full range of 
sizes. 

Fabricated Plate Division 


GRAVER TANK & MFG.CO.INC! 


General Offices: East Chicago, Indiana 


GRAVER 


e CHICAGO e CATASAUQUA, PA. 
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SAND SPRINGS, OKLA. 





x 
sf 























ig 


Hurmble’s Anahuac natural gasoline plant was placed in operation early in August while final construc- 
tion work continued. The plant is currently processing about 33,000,009 cu ft of casinghead gas daily. 


@ Webster field. Gas is delivered from 
the Webster field to the Clear Lake plant 
through an 18-in. line. Field separators 
operate at an approximate pressure of 
75 psi, which will result in a pressure at 
the plant of 60 psi. An emergency pres- 
sure relief regulator venting to the flare 
is installed at the plant to prevent exces- 
sive field separator pressures in case the 
compressor unit is shut down. 

@ East Clear Lake. Field separators 
are operated at sufficient pressure to pro- 
duce gas into the plant at a pressure of 
60 psi. 

@ Dickinson-Gillock. Construction 
work was performed at the Dickinson 
plant to install three 600-hp compressors 
and necessary equipment for compress- 
ing the oi] well gas produced to the plant 
from a suction pressure of 35 psi and 
discharge through three compression 
ratios to a final pressure of 1000 psi. The 
compressed gas is processed in the Clear 
Lake plant for recovery of desired gaso- 
line hydrocarbons. The compressor ca- 
pacity is approximately 9,000,000 cu ft 
a day of wet gas at the above conditions. 
@ Halls Bayou and Dickinson gas 
wells. The gas well at Halls Bayou and 
also gas wells in the Dickinson field are 
operated in such a manner as to main- 
tain a load for the Cle-r Lake plant and 
to meet necessary sales gas demands. 
The gas. from these wells along with the 
compressed gas from Dickinson-Gillock 
is delivered to the Clear Lake absorber 
at a pressure of 800 psi. 

@ General plant description. This is a 
conventional two-stage compression oil 
absorption type plant with fractionating 
equipment for producing a deethanized 
gasoline product and designed to recover 
55 per cent of the propane, 99 per cent 
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of the butanes, and 100 per cent of the 
pentanes and heavier. Particular atten- 
tion has been given to obtaining a plant 
designed for minimum fuel consumption. 
The low pressure oil well gas enters the 
plant through a meter run, then passes 
through an inlet gas separator and into 
the compressor suction header at 60 psi. 
Two stages of compression increase this 
pressure to 810 psi, at which pressure the 
gas after cooling passes into one of the 
two high pressure absorbers. The resi- 
due gas from this absorber then passes 
through a sales gas meter run and into 
the gas transmission line. The second 
source of wet inlet gas from gas wells 
and Dickinson enters the plant at about 
810 psi, passes through a separator. a 
meter run, and then into the second high 
pressure absorber, from which the resi- 
due gas stream passes through a sales 
gas meter run and on into the transmis- 
sion system. 

Lean absorption oil is pumped over 


each of the main absorbers by a separate . 


reciprocating pump. The combined rich 
oil streams are then passed into a flash 
tank from which the flashed rich oil con- 
tinues on through heat exchangers. pre- 
heaters, and into the stripper still. The 
flash tank vapors are then contacted in 
a reabsorber. the residue of which is uti- 
lized as plant fuel. The partially stripped 
rich oi] from the stripper is then passed 
on to the main gasoline still. The strip- 
per overhead is contacted through a sec- 
ond reabsorber with this residue gas 
also joining the plant fuel stream. The 
rich oil from this second reabsorber is 
passed through a separate set of heat 
exchangers, preheater, and then joins 
the min hot oil stream to the still. 
Still overhead vapors are passed 
through a primary and secondary set of 


condensers and receivers. Non-con- 
densed gases from the secondary con- 
denser are recompressed and the liquid 
is pumped intuv a raw make tank. This 
raw make tank liquid is pumped into the 
fractionator for the production of an 
ethane-free bottoms and thence to stor- 
age. 


Plant storage consists of three 12-ft 
by 50-ft, 100 psi working pressure, hori- 
zontal tanks, which provide sufficient ca- 
pacity for five days’ storage. The product 
is delivered to Humble’s Baytown Re- 
finery by pipe line. As previously men- 
tioned, this single product consists of a 
deethanized gasoline of about 95 lb 
RVP of the following composition: Pro- 
pane, 32 per cent, butanes 38 per cent, 
and pentanes plus 30 per cent. 


@ Compressor plant. The compressor 
plant consists of four 1000-hp two-cycle 
gas engine driven compressors each sup- 
plied with two low-stage and two high- 
stage cylinders. One end of the compres- 
sor building also houses the 200-hp re- 
compressor. Cooling water for the power 
and compressor cylinders is supplied 
from a closed system containing corro- 
sion inhibited condensed sterm and the 
temperature of the power cylinder cool- 
ing water is automatically controlled for 
each unit. All large gas engines in the 
plant ere provided with automatic shut 
down devices in the event of low lubri- 
cating oi] pressure or water failure. A 
monorail and a bridge type crane is sup- 
ported from the building members so 
thet any part of the compressors can be 
lifted and moved. 


@ Steam plant. The steam plant con- 
sists of three 150-hp, 350-psi working 
pressure welded tvpe oil country boilers 
that supply 25,000 lb per hr of saturated 
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NEW VESSEL DIVISION HEADQUARTERS. 
Paint is scarcely dry on new air-conditioned 
building (above, center) which puts administra- 


TOO BIG FOR THROUGH RAIL SHIPMENT, four 16’x 
90’ coke drums were moved to location on Lake Michigan’s 
biggest barges, two vessels to a barge. To get the vessels 
from A.O.Smith shops to the Lake Shore dock, special 
arrangements had to be made on five miles of railway track. 
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tion, sales, engineering, drafting, production 
control, and inspection immediately adjacent 
to the A. O. Smith vessel shops, Milwaukee. 





THESE SULFUR CRACKS are dangerous in welded heavy 
sections. A. O. Smith metallurgists have figured out a way to 
avoid them by controlling the residual sulfur in welding wire. 





ORCHIDS to the production-control crew, headed by a 
twenty-five-yeir A. O. Smith man, who were responsible 
for keeping to a schedule the simultaneous production of 
four large 16’ x 90’ alloy-lined coke drums, a feat few shops 
in the world could accomplish. 


221 








Now... 
Desludge 








Absorption 
Towers 
Easily! 


Often decreased output can 
be directly traced to clogging 
deposits on trays, caps and 
screens of absorption towers. 
To put tower maintenance 
cleaning procedures on an effi- 
cient basis, specify Oakite de- 
sludging materials. 


Circulation of a recommended 
heavy duty Oakite desludger 
through the tower thoroughly 
loosens carbonaceous resi- 
dues, oil and sludge deposits. 
Makes removal by flush-rinse 
easy, fast. Saves cleaning time 
... eliminates disassembly. 
You'll restore towers to profit- 
able production in short order. 


On-The-Spot Help Free 


Full details for desludging 
your towers may be had by 
contacting your local Oakite 
Technical Service Representa- 
tive. He will gladly give you 
tips on this and other beat 
exchange equipment mainte- 
nance procedures. His help or 
detailed data on ANY clean- 
ing job—yours for the asking. 
Call or write. 


OAKITE PRODUCTS, INC. 
4 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 





Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 
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steam at 300 psi. Three separate steam 
systems are utilized: The 300-psi steam 
for serving the preheaters, reheaters and 
reboilers, a 250-psi system for the recip- 
rocating pumps, which exhaust into a 
third 60-psi system to supply steam for 
stripping in the main still. All low pres- 
sure oil contaminated condensed steam 
is accumulated in an oil skimming tank 
from which it is pumped back to the 
deaerating feed water heater while the 
high pressure condensed steam is passed 
through a partial condenser and then 
pressured into the deaerating heater. For 
this reason the boilers require only 8 to 
10 per cent raw water make up. A small 
chemical feed pump is provided to in- 
ject a chemical solution into the boiler 
feed water stream as an internal boiler 
water treatment. 


@ Generator plant. The entire plant 
and camp electrical demand is supplied 
by a generator plant that consists of 
three 250-kw, 440-volt, 60-cycle gas en- 
gine driven generator sets. The switch- 
board is provided with automatic syn- 
chronizing devices for simplicity of op- 
eration in addition to the conventional 
breakers, indicators, and meters. In ad- 
dition to the low oil pressure and high 
water temperature shutdown for the gen- 
erator drivers, an alarm system has been 
installed to sound a horn in the event the 
oil pressure begins to drop or the water 
temperature begins to increase, thereby 
warning the operators before the engine 
shuts down when trouble is imminent. 
@ Water system. An ample supply of 
deep well water of 3.5 grains per gal 
hardness is available from two wells 
drilled in the plant yard. One well is 
provided with a motor-driven pump 
while the second well has a combination 
drive, either motor or gasoline engine. 
The cooling tower make up is first pump- 
ed through the reabsorber intercooler 
and then into the cooling tower basin 
with a side stream passing to the boiler 
water feed tank for make up. The cool- 
ing tower is an induced draft type with a 
capacity of 7000 gpm cooling from 100 
to 85 F. This water is circulated by 100- 
hp deep well type motor-driven pumps. 
In order to maintain the system clean 
and low in total dissolved solids, a con- 
tinuous vacuum type chlorinator has 
been installed and a metered purge is 
constantly wasted so that the dissolved 
salts in the water will not concentrate 
over four times the original. 

@ Safety system. In order to shut down 
the plant in the event of an emergency, 
six automatic shut down stations have 
been placed at distributed points in the 
plant yard. When the “shut-down” valve 
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The natural-gas industry—indus- 
trially, commercially, and residentially 
—in 1946 reached new highs. The 
industry now serves an area with a 
population of 41 million in 33 states, 
using a network of 220,000 miles of 
trunk lines and mains, with a total 
production of 4 trillion cubic feet and 
a market value of $850 million. Its 
assets exceed $4 billion. 


at any one of the stations is opened, gas 
pressure is transmitted to various piston- 
operated block valves and motor valves 
that block the inlet high and low pres- 
sure gas, block the outlet high pressure 
gas from both main absorbers, open a 
vent valve to dump the high pressure gas 
into the flare pit, block the fuel gas to 
the compressors, generator engines and 
lean oil pump engines, block the fuel 
gas to the boilers and open snuffing 
steam into the boiler fire boxes. 

All compressor suction scrubbers are 
provided with low level alarms and auto- 
matic liquid dump valves and should a 
level of liquid continue to build up to a 
higher point a float operated switch is 
provided to ground out the compressor 
magnetos. All absorber residue gas 
scrubbers are provided with an auto- 
matic liquid dump and alarm in the 
event of oil accumulation. 

ANAHUAC PLANT 

The Anahuac natural gasoline plant, 
latest among the projects to be com- 
pleted in Humble’s gas conservation pro- 
gram. went into operation early in Au- 
gust. Work on the plant began in Sep- 
tember, 1946. Construction costs totalled 
$2,500,000. 

Besides being the newest of Humble’s 
gas conservation plants, the Anahuac 
natural gasoline plant is also one of the 
company’s largest. It has sufficient ca- 
pacity to handle all the oil well gas pro- 
duced in the Anahuac field, of which 
Humble owns about 80 per cent. The 
plant’s design will also allow it to han- 
dle anticipated variations in flow sched- 
ule. 

On the basis of the Anahuac field’s al- 
lowable of 26,000 bbl a day, the gasoline 
plant should process an average of about 
33,000,000 cu ft a day of wet gas, al- 
though the compressor plant and dis- 
tillation system will have a capacity of 
45,000,000 cu ft a day. 

@ Plant description. This plant is de- 
signed as a conventional two-stage com- 
pression oil-absorption type with stabil- 
ization facilities to produce a propane 
and heavier hydrocarbon mixture. The 
high pressure residue gas at 800 psi is 
to pass to the Tomball natural gas sys- 
tem, and the quantity available for this 
purpose at full plant design load is esti- 
mated to be 40,800,000 cu ft a day. The 
low pressure residue gas is to be utilized 
for plant and camp fuel, and to supply 
the variable demands of the field fuel 
system. The gasoline recovery unit is de- 
signed to permit economic recovery of 
gasoline, butanes, and propane hydro- 
carbons from the inlet gas to the plant. 
@ Product disposal. At present, it is 
planned for the finished product to con- 
sist of a mixture of propane, butanes, and 
gasoline hydrocarbons. This mixture is 
to be pumped from the plant storage 
tanks to Baytown through a 3-in. prod- 
ucts line. Plant storage facilities consist 
of three 12-ft by 50-ft psi working pres- 
sure horizontal vessels of 1150 bbl each, 
which are sufficient for approximately 
four days’ production. 

@ Plant camp. A standard Humble em- 
ployes’ camp is situated at a road junc- 
tion northwest of the plant and consists 
of 12 houses. Kk * 
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WHY THE “HR” RATES “Al” 
...in Refineries the World Over 


Only long, specialized experience 
could build the Worthington HR Cen- 
trifugal — a pump that’s right for re- 
finery processing in every single detail. 
For example: 


Casing. Distortion-proof circular 
type, extra thick for corrosion al- 
lowance and increased safety. Saddle 
mounting at centerline equalizes ex- 
pansion, aids alignment. End suction 
available in all sizes. 


Impeller. Exceptionally low N.P. 
S.H. requirements for handling vola- 
tile liquids. Oversize hub allows con- 


siderable remachining, permits instal- 
lation of wearing rings whenever re- 
quired. 


Stuffing Box. Extra deep, water 
cooled, suitable for 8 or 9 packing 
rings, with seal cage and smothering 
type gland. Under suction pressure. 
Mechanical seals available. 


Bearing Assembly. Maximum 
interchangeability, requiring mini- 
mum replacement parts. Improved, 
large-diameter, cantilever type shaft 
—a Worthington ‘‘first’’. Same bear- 
ing and shaft fits many pump sizes. 


See Panel below for operational ranges 
of the single-stage HR and two-stage 
HB. For further information proving 
there's more worth in Worthington, con- 
tact our nearest District Office. Or 
write to Worthington Pump and “p-** 
Machinery Corporation, Centrifu- Je 
gal Pump Division, Harrison,N.]. BAN 








To Speed Up Deliveries 


You'll find convenient field 
stocks of HR's in Tulsa and 
Los Angeles. 
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Type HD. Hydraulically-bal , Type WH. High-pressure, high- 
double-suction impeller handles boil- temperature, centrifugal hot-charge 
ing liquids with low submergence. pumps. Twelve distinct points of 
Capacities range from 600 to 3200 superiority, based on years of expe- 


Type HL. Several 





‘UCSGOA, Deslanied Aas 


up to 995°F., or higher water. 


g.p.m. at heads up to 700 ft., tem- rience building pumps for high pres- 
peratures up to 850°F., pressures up sures and temperatures. Capacities to 1600 3.p.m., 
- to 550 Ib, : to 2000 g.p.m., heads ,to 5000 ft, : 
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Petroleum vs Plutonium* 


By CLARK GOODMAN, Massachusetts Institute of Technology 


Tur familiar saying “a little knowl 
edge is a dangerous thing” is particu- 
larly apropos in the case of atomic 
energy. Following President Truman’s 
announcement of the bombing of Hiro- 
shima on August 6, 1945, virtually every 
newspaper and magazine in the country 
has followed with feature articles on 
atomic power. These are continuing and, 
in addition, we are being exposed to a 
plague of books on the subject. In the 
sweep of publicity, the facts have often 
been ignored or hidden beneath a flood 
of over-enthusiastic extrapolation and 
speculation. A typical example is the pre- 
diction that in the “atomic age” ahead 
“instead of filling the gasoline tank of 
your automobile two or three times a 
week, you will travel for a year on a 
pellet of atomic energy the size of a 
vitamin pill. That same pill will be 
enough to heat your house for the win- 
ter.” 

It seems particularly appropriate that 
a factual report be made to the petroleum 
industry. Only on the basis of these facts 
can anything approaching an accurate 
evaluation be made of the present and 
future competition to petroleum of this 
new source of energy. 


@ Fundamental principles. The study 
of atomic energy constitutes part of the 
general field of nuclear physics. In this, 
as in all branches of science, the prin- 
ciples involved are described through a 
specialized terminology. Unfamiliar 
words and symbols often cloak familiar 
ideas. The first step in the understand- 
ing of atomic energy is a definition of 
the specialized words and symbols used. 

Fig. 1 is only one of the various pos- 
sible systematic arrangements of the 
elements that occur in nature or have 
recently been produced. The elements 
are arranged in order of increasing 
atomic number, indicated by the figure 
immediately below the symbol of each 
element. The letter Z will be used to 
represent this number. In chemistry Z 
generally is considered to be the num- 
ber of negatively charged electrons con- 
tained in an atom of a given element. 
The periodicity of the table corresponds 
to a periodicity in the chemical proper- 
ties that is the result of the arrange- 
ment of the electrons in atomic shells 
or groups. Specialists in X-rays call 
these K, L, M, etc., shells. 

Nuclear physicists think of the atomic 
number Z as the number of positively 
charged particles, called protons, con- 
tained in the core or nucleus of an atom 
of a given element. As all atoms are nor- 
mally electrically neutral, the number 
of electrons equals the number of pro- 
tons, and it makes no difference which 


*Presented before American Petroleum Insti- 
tute, Chicago, Illinois, November 15, 1945, and 
revised by the author, February, 1947 
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of the two definitions is adopted for the 
atomic number. However, there is one 
important distinction between these two 
points of view. Atoms may gain or lose 
electrons without changing their atomic 
number, and hence, their position in the 
periodic table; but a change in the num- 
ber of protons means a change in the 
atomic number which, of course, shifts 
the position of the atom in the periodic 
table. This shift results in a correspond- 
ing modification of the chemical proper- 
ties of the atom; i.e., it is an atom of 
a different element. An example may 
help in understanding this difference. 


Mercury, Hg, is of atomic number 
80; every mercury atom contains 80 pro- 
tons in its nucleus, and normally there 
are 80 electrons surrounding the nu- 
cleus. One or more of these electrons 
can be stripped off without changing the 
atoms to those of neighboring elements. 
In fact, the ultra-violet light from a 
mercury-arc sun lamp results from just 
these changes in the mercury atoms. 
However, if one of the protons in a mer- 
cury atom is removed, the result is an 
atom of atomic number 79, which is 
gold, Au. Such transmutations of ele- 
ments take place in very limited amounts 
in atom smashers such as the cyclotron, 
betatron, and the linear resonance ac- 
celerator, but the economics are highly 
favorable toward mining the metal. In 
fact, it is cheaper to produce gold from 
platinum (Z = 78) than from mercury 
by atomic methods. 


A second important number in the 
periodic table is the atomic weight, 
listed just above the chemical symbol. 
For convenience, oxygen has heen se- 
lected as the standard and arbitrarily 
assigned the exact chemical atomic 
weight 16.0000. The symbol A will be 
used for atomic weight. On this scale 
the lightest and simplest of elements, 
hydrogen, has an atomic weight of 
1.0080. As Z = 1, hydrogen must con- 
tain only one proton in its nucleus. The 
single electron that swirls about this 
nucleus has a weight of only about 
0.0005 units. Thus hydrogen nuclei are 
the charged particles, protons, that con- 
stitute building blocks in all nuclei, and 
the relative weight of each of these ele- 
mentary particles before incorporation 
in such nuclei is 1.0075, i.e., slightly 
greater than 1. 


The interlocking particles that bind 
the protons together, and prevent their 
flying apart by electrostatic repulsion, 
are electrically neutral, and for this rea- 
son are called neutrons. tThey have an 
atomic number zero and, relative to oxy- 
gen, a weight of 1.0087, as shown in 
Fig. 1. All nuclei are considered to be 
made up of neutrons and protons only. 
However, for a given element, i.e., a 
given Z, the number of neutrons present 


may vary somewhat. This variation, of 
course, results in different weights for 
the individual atoms of the element, even 
though they all have the same number 
of protons. The name “isotope” is given 
to such modifications of the same ele- 
ment. Even hydrogen is not simple. 
Common hydrogen, referred to above, 
has a single proton in its nucleus, but 
there is a rare form of hydrogen that 
has both a proton and a neutron in its 
nucleus. For obvious reasons, this is 
called heavy hydrogen (or deuterium), 
and water containing an unusually high 
proportion of this hydrogen is called 
heavy water. Carbon consists of 2 iso- 
topes: Common carbon, with 6 protons 
and 6 neutrons, and a rare form con- 
taining 6 protons and 7 neutrons. As we 
shall have occasion to note later, ura- 
nium consists of 3 isotopes, a common 
form with 92 protons and 146 neutrons 
known as U238, a rare variety with 92 
protons and 143 neutrons known as 
U235, and a very rare form with 92 pro. 
tons and 142 neutrons known alternative- 
ly as U?®4 or UII. Many elements, partic- 
ularly those with odd Z, have only one 
isotope, whereas others have many dif- 
ferent forms. Fig. 2 is a schematic rep- 
resentation of all the different isotopic 
forms found in nature. Tin seems to hold 
the record with 10 isotopes. Naturally 
with so many different isotopes present 
in various abundances, the average 
weight of a given element would not be 
expected to be a simple multiple of the 
weights of the constituent particles, the 
proton and the neutron. However, there 
is an additional explanation for the ob- 
served values of the atomic weights. The 
weight of an aggregation of neutrons 
and protons is always less than the sum 
of the weights of the separate particles. 
For example, the weight of 2 protons 
and 2 neutrons is 2X1.0075+-2 1.0087 
= 4.0324, whereas the weight of helium 
(less 2 electrons) is seen from Fig. 1 
to be 4.0029. This decrease of about 0.03 
weight units takes place when the 4 
constituent particles coalesce to form 
the helium nucleus. The nuclear reac- 
tion that expresses this fact can be writ- 
ten symbolically as: 
2, H1-0075.4-2 1.0087 = —» 

2He4-029-4-0.03 atomic-weight unit . (1) 


The subscripts (1 for hydrogen, 0 for 
the neutron, and 2 for helium) are the 
corresponding atomic numbers of elec- 
tric charge (-++ being understood unless 
otherwise designated). The superscripts 
are the nuclear atomic weights. Two 
fundamental axioms in physics require 
that the sum of the subscripts (charges) 
on the left must equal the sum on the 


+According to present theory the neutron and 
proton are merely slightly different forms of the 
same particle. Hence, it is not surprising that 
they are of nearly equal weight. 
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Drillers are enthusiastic in their appraisal of the Superior 
6G-510 because every feature of its design and construc- 
tion has been engineered specifically to meet the rigid re- 
quirements of tough drilling service. 


Write for a detailed description of the many exclusive 
advantages of this engine that guarantee low-cost, 
trouble-free service year after year... 


BRIEF SPECIFICATIONS 


Number of Cylinders . . . 6 Main Bearings: 
Bore and Stroke . ... .8%"x9" Type. . . « « « Precision 
Bn casceccus« 8 Number... .. 7 
Rated H.P. (Continuous serv- Diameter... . 5" 
Peer Length, Overall. . . 141%” 
Width, Overall 657%” 
Height, Overall 912” 
Net Weight— 
Approximate, 
Mis ss es lee 
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THE NATIONAL SUPPLY COMPANY 


GENERAL SALES OFFICES: TOLEDO, OHIO «+ DIVISION OFFICES: DENVER e¢« FT. WORTH 


PITTSBURGH e TULSA e TORRANCE e EXPORT: NATIONAL SUPPLY EXPORT CORPORATION, 


30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. « RIVER PLATE HOUSE, 12 SOUTH PLACE, LONDON, E. C. 2 
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The symbols for the elements have been arranged in one of the conventional forms of the periodic table. The atomic number, immediately 
below the symbol, indicates the number of protons in the nucleus, or the number of electrons surrounding the nucleus in the normal atomic 
state. The chemical atomic weight listed immediately above the symbol is the international value as of 1945, based on oxygen as 16.0000. 


right, and the sum of the weights on the 
left must equal the sum on the right. 
The coefficients in front of the symbols 
must, of course, be included in these 
considerations. In the foregoing equa- 
tion 0.03 atomic-weight unit must ap- 
pear on the right to balance the weight 
on the left. 
@ The sources of atomic energy. Ein- 
stein postulated, and ample experi- 
mental evidence has since proved, that 
weight (or, more exactly, mass) and 
energy are equivalent and related by 
the simple expression: 
Energy = constant X mass . . (2) 
The proportionality constant in this 
relationship is so large that 1 lb. of mat- 
ter is equivalent to 39 & 1012 B.t.u. (i.e., 
39 millior million B.t.u.) In terms of the 
foregoing equation, the production of a 
pound of helium from hydrogen ++ neu- 
trons would liberate 29 & 101° B.t.u. of 
heat energy. Alternately it would re- 
quire the expenditure of this prodigious 
amount of energy to break one pound 
of helium into hydrogen and neutrons; 
ie., the -helium nuclei are bound to- 
gether with this amount of energy. 
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FIG. 1. Periodic table of the elements. 


A simplified method of presenting this 
relationship is to rewrite the foregoing 
process as an exothermic equation simi- 
lar to familiar chemical reactions: 

2,H!-+-2,n' — 
,Het ++ 65 X 107 kcal per mole 
(29 < 1019 B,t.u. per lb. He). . (3) 

The superscripts have been rounded 
off to integers for convenience, although 
it is understood that the exact value in 
each case is that given in Fig. 1 less the 
weights of the atomic electrons. 

For comparison, the molecular re- 


action: 
2H,+0, — 

2H,O -+- 68 kcal per mole . . . (4) 
produces only about one ten-millionth as 
much heat. The corresponding mass de- 
crease in this reaction is only 3.1 10-9 
gram, which is undetectable by any 
known method ‘of measurement. 

The formation of helium from ele- 
mentary particles symbolized above does 
not take place on the earth, because it 
requires very high temperatures. How- 
ever, this reaction is believed to account 
for the tremendous thermal productivity 
of the sun, and takes place in 6 steps 


involving carbon and nitrogen as nu- 
clear catalysts. A graphical representa- 
tion of the relative binding energies of 
all known nuclei is given in Fig. 3. The 
binding energy per nuclear particle B/A 
is plotted against the atomic weight A 
for all known nuclei from hydrogen 
A=1 to heavy nuclei of A = 240. 
Smooth average curves have been drawn, 
although there are some systematic va- 
riations from these, especially for low 
values of A where the main grouping of 
nuclei divides into two branches, with 
helium lying at the end of the upper 
branch and hydrogen at the end of the 
lower branch. As we have aready seen, 
the binding energy of helium nuclei is 
much greater than that of hydrogen 
nuclei and neutrons separately. Hence 
the B/A for He lies well above that of 
H. The significance of the curve now 
becomes evident. Transformations that 
result in changes from a lower portion 
of the curve to an upper portion are 
exothermic, and vice versa. However, 
there is one important difference be- 
tween the changes at low values of A as 
compared to those at high values. Cer- 
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RAMBLER 
RIGS 


Here’s the answer to lower cost operation... whether it’s drilling. 


work over or servicing! 


The Ideco Rambler Rig is a complete, ready-for-action rig on Transported ready-rigged... 
wheels . . . speedy to move . . . speedy to erect . . . speedy to into action in minutes! 
operate. It combines two star performers—the Ideco Hydrair *@ 


fluid-driven, air-clutched hoist with its power plant, and the Ideco 


Fluid power... flexible 
control...plus air-clutch 
smoothness. 


Kwik-Lift telescoping mast. [t mounts on either truck or trailer. 
Rambler Rigs speed hoisting as much as 30% because the 
Hydraulic Torque Converter automatically selects the fastest 


speed at which a given load can be lifted . . . gives maximum speed 


for raising empty block . . . maximum pull for coming out of the Faster hook speeds under 
hole . .. and delivers more horsepower at the hook. all loads; maximum pull... 
Get full details on this cost-cutting rig today! Send for Bulletin RR-47. automatically. 


INTERNATIONAL DERRICK & EQUIPMENT COMPANY 
Sales Headquarters: Dallas, Texas 
Export Offices: Dallas, New York, Torrance 


Seles Offices, Stores and Distributors everywhere ONE OF THE DRESSER INDUSTRIES 

























































































tain heavy nuclei can be made to split 
into 2 or more fragments of medium 
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formations that result in elements of 
8 8 N N atomic weight A at ordinary tempera- lower atomic weights. Radioactivity is 
rs _ Pa tures. This process is known as nuclear the term used to describe these changes. 
4 OO ’ fission, and the energy released by such In Fig. 3 the small shift from A = 238 
HE OH a change has heen designated as the to A = 206 for the uranium series, and 
a 7 a fission energy in Fig. 3. from A = 232 to A= 208 for the 
8 s00 Pound for pound. or on the basis ofthe thorium series, releases sufficient energy 
c 60 number of nuclear particles involved, to account for all the internal-heat flux 
n 700) the fission of heavy nuclei generates of the earth. As part of American Pe- 
° 8000 about one-seventh as much energy as the troleum Institute Project 43, a study is 
NE ~OEO formation of helium from hydrogen in being made to determine whether this 
NA II the sun. It is small wonder that this proce | energy has also been a factor in the 
me 2000 ess constitutes a potent source of energy. genesis of petroleum. However, the pres- 
als (J Apparently, there is a minimalchange __ ent discussion is only indirectly related 
. itt in binding energy below which fission to this project. The alpha (,He*), beta 
s eOO0 O does not occur. Although nearly all the (_,e°), and gamma (y, electromagnetic 
u”7 0 0 heavy elements have been tested, fission _— radiation) rays emitted by the uranium 
a eC) fa O apparently is appreciable only in those _ series and the thorium series may have 
pe oOo n0 elements above about 220 in atomic modified organie source materials in 
pane weight. Of these elements only uranium sediments to produce petroleum. 
Ti 22 and thorium occur in appreciable quan- The emission of these radiations by an 
V 23 tities in terrestrial materials. Their pres- individual atom occurs in an extremely 
= 2 ence indicates that uranium and thorium _ short time. However, the likelihood that 
rE 26 must be relatively stable, otherwise they one of these rapid changes will take 
CO 27 would have lung since disappeared dur- place is quite small. For this reason an 
NI 28 ing the 3+ 1 billion years since this aggregate of uranium or thorium atoms 
pn planet was formed. requires several billion years to decrease 
a 31 @ Radioactivity. As shown in Fig. 2, | in number by 50 per cent. Hence the 
GE 32 uranium and thorium are not completely heat generation within the earth is slow 
AS 33 even in terms of geologic time. 
a oe The emission of an alpha ray by radio- 
KR 36 active decay is similar to nuclear fission 
RB 37 in that both processes result in the split- 
SR 38 ting of a nucleus into 2 parts, forming 
“ae 0 2 new nuclei. These related phenomena, 
CB 41 however, differ in a number of important 
MO 42 OO — 
MA 43 @ Nuclear fisson. In the first place, 
pet - 0 co, ~ radioactive decay is spontaneous, and 
PD 46 ooo og not susceptible to any control. On the 
AG 47 a other hand, to produce fissions it is nec- 
= Od a] oO 10 N essary to strike the nucleus with a par- 
plas 2 O Oooopoo0 o op ticle or with radiation. There are a num- 
SB 5! 5 ber of such nuclear detonators, but neu- 
TE S2 nO OOOWO OO —_ are “ va the ee ho 
Fi: °o absence of electric charge (Z = 0) en- 
a ro a? O ouopo0 0 0 ables these particles to penetrate easily; 
BA 56 Oo ooooo i whereas protons, deuterons, and alphas 
LA $7 O) . —being positively charged—are strong- 
= 0 Op 0 8 ly repelled by the large electrostatic 
ND 60 e.. 00000 0 oO fields of heavy nuclei. 
iL 6i 
SM 62 O Oooo 0 O 
Eu 63 OO 
GD 64 O OUOOO O 
TB 65 g--- | 
DY 66 : oO DOOUOOO = 
HO 67 B AA 
ER 68 OO OOO O° 
™ 69 = 
YB 70 OsDO000 O 
Lu 71 O 
HF 72 LJ JWILJ i) 
TA 73 a 2h 
he bos Stable isotopes are represented as squares and, natu- _O O00 _0 $ 
OS 76 rally, radioactive isotopes as circles. The atomic number on0no0 oO 
IR 77 Z appears beside the chemical symbols arranged along a v we 
poe po one coordinate. The other coordinate (2Z+N ) includes O 000 0 & . 
HG 80 the number of excess neutrons N over and above the e--O OOOGO 0: $ 
tL 8! . number of protons Z in the nucleus. It is noted that N qe ~ 
- ; increases markedly with the atomic number. At the ex- 
84 treme upper end of the sequence are the three radioactive series 
_ ad headed by U™, U**, and Th™. Alpha-particle emission corre- 
87 sponds to a horizontal shift of two spaces to the left, whereas beta- 
RA 88 ray emission corresponds to a diagonal shift of two spaces down 
7 po and one space to the right when viewed from the left. 
ca * FIG. 2. Schematic diagram of the isotopes of all 
elements found in nature. 
228 
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SIMPLIFIED METERING FOR 
SALT WATER DISPOSAL 
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Tue easily-constructed, highly- 
accurate V-Notch Weir combined 
with the direct-flow-reading 
Foxboro Weir Meter is widely 
accepted by oil operators as the 
simplest, most accurate means of 
metering salt water disposal. It 
provides valuable, ready-to-use 
records for estimating costs, 
checking services, and following 
operations . . . gives you direct 
readings in UNITS OF FLOW to 
save time and avoid errors. 
The Foxboro Weir Meter, like 
the V-Notch Weir, is highly 
regarded for its simple, rugged 
construction and dependable ac- 
curacy. For example, you'll find 
the recorder mechanism free from 
gear trains and multiplying link- 
age. The vertical motion of the 
float is converted directly to a 
uniform scale flow measurement 
through a bakelite cam mounted 
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on the cable drum shaft. The cam 
is cut from a master metal tem- 
plate to tool-making precision. A 
hardened stainless steel follower, 
linked directly to the pen-arm, is 
designed to assure against appre- 
ciable change in accuracy regard- 
less of wear. 

Other features of this Foxboro 
Weir Meter include micrometer 
zero adjustment on cable drum; 
positive protection against 
overrange; weatherproof 
case; corrosion-free float, 
cable and mechanism, and 
a direct-reading integrator 
for total flow. 

All these features are 
fully described in Bulletin 
298-1. Engineers will be inter- 
ested in our flow and capacity 


curves on flumes and weirs. Write 


the Foxboro Co., 130 Neponset 
Avenue, Foxboro, Mass., U. S. A. 
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Nuclear transformations that result in a change from a lower value of B/A to a higher value are exothermic. ‘The upper branch in the 
curve at low values of A results from the greater binding energy of nuclei containing an integral multiple of alpha particles (two protons 
plus two neutrons), such as He’, ,C’, and ,O"*. The general rise in the center of the curve is attributable to the somewhat greater binding 
enérgy per particle of medium-weight nuclei, as compared to light or heavy nuclei. The source of solar energy is considered to be the nuclear 
transformation of hydrogen to helium at the high temperature and pressure within the sun. The energy released by the heavy, naturally 
radioactive elements uranium and thorium corresponds to the relatively small change indicated on the right. The release of fission energy 
by elements of atomic number greater than 210 corresponds to a decrease in A, such as uranium splitting into fission products barium 


and krypton. 


FIG. 3. Approximate relation between the binding energy per particle B/A and the atomic weight A of nuclei. 


The probability of a neutron-produc- 
ing fission in a uranium or thorium nu- 
cleus is dependent upon a number of fac- 
tors, not the least in importance being 
the velocity of the neutron. In fact, the 
less abundant isotope** ,,U235 is very 
infrequently split by other than rela- 
tively slowly moving neutrons, the prob- 
ability of fission being inversely propor- 
tional to the velocity of the neutrons. 
Such low-velocity neutrons are called 
“thermal neutrons,” because they move 
at the speed of molecules in a gas at 
room temperature. On the other hand, 
throium nuclei (,,Th?*? only) and 
,»U288 nuclei undergo fission under neu- 
tron bombardment only when the neu- 
trons have high energies, called “fast 
neutrons.” With slow and intermediate- 
velocity neutrons the following transfor. 
mations occur: 


oo L h282 +- ,n! (slow) —> 
99 1 h288 a Pa ee e ° . (5) 
> U288 +- ,n! (slow and 
intermediate) —> 
PP a a. 


**Uranium is composed of 0.7 per cent o2U?"* 
and 99.3 per cent 92U2". 
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The product nuclei are less stable than 
the original nuclei, being beta-radioactive 
with half lives of 26 min. and 23 min., re- 
spectively. 

By successive transformations ,, Th*** 
decays into a new form of uranium, 
92U233, which is also fissionable with 
thermal neutrons. Hence, by nuclear 
means it is possible to convert thorium 
into a nuclear fuel similar in properties 
to the rare ,,U235, Since thorium is some- 
what more abundant in nature than 
uranium, ores of this element constitute 
important potential source materials. 

The action of fast neutrons on ,,Th2°2 
and ,,U288, and of slow neutrons on 
9:U235, results in fission into 2 slightly 
unequal nuclei. The process is highly 
exothermic and considerably more com- 
plex than any of the foregoing reactions. 
One possible sequence‘? for ,,U2*® will 
serve to illustrate the nature of the 
changes involved: 

92U285 + (nl (slow) —> ,4,U286 —>» 
;,bal43+-, .Kr9!+-2 n!+-HEAT ... (7) 
tThe heaviest stable isotopes of these 2 ele- 
ments are Ba! and ssKr*® (see Fiz. 2). 
TtA detailed description of the fission prod- 


ucts has been given in Jour. Amer. Chem. Soc., 
68, 2411-2442 (1946). 


This reaction occurs almost instanta- 
neously and, hence, is explosive in char- 
acter. The fission products, ,,.Ba!4? and 
Mr, fly apart with tremendous veloci- 
ties. Because these nuclei contain too 
many neutrons to be stable,t+ several 
beta-disintegrations and possibly a neu- 
tron-decay are necessary before stable 
nuclei are formed. These secondary 
changes occur relatively slowly, and are 
accompanied by the evolution of about 
one-tenth as much heat as the fission re- 
action. 

@ Properties of plutonium. In the pre- 
ceding section it was mentioned that 
slow and intermediate -velocity neutrons 
on ,,U288 produce a beta-radioactive iso- 
tope ,.U2%9, The decay of this substance 
results in the formation of a new ele- 
ment of atomic number 93, called nep- 
tunium (,,Np?89). Neptunium, in turn, 
emits another beta particle, becoming 
plutonium } (,,Pu29®), which emits an 
alpha particle, thus decaying to ,.U2%5, 


tNeptunium (half-life 2.3 days) and pluto- 
nium (half-life about 20,000 years) do not occur 
in nature in any appreciable quantity. They lie 
beyond uranium in the periodic able (Fig. 1) 
and, hence, have been named for the planets 
— and Pluto, which lie beyond the planet 
ranus. 
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Oshkosh 6-W heel-Drive Truck moving 
boilers to oil field location. 


You can depend upon Oshkosh 4 and 
6-Wheel-Drive Trucks for all off-the- 
highway jobs where the going is tough. 
They have constant mesh helical gear 
transmissions equipped with easy oper- 
ating staggered tooth shifting clutches. 
Hard steering is eliminated by hydrau- 
lic power steer. 
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Same truck, as shown above, setting 
boilers in the oil field. 

OSHKOSH FEATURES: 

¢ All Wheel Drive ¢ Powerful Engine 

¢ Hydraulic Power Steer ° Hydraulic Coupling 

¢ Maximum Maneuverability * Heavy Duty, Over Size 

© Rugged Transmissions Industrial Type Radiator 

¢ Sturdy Frames and Axles ¢ Air Actuated Brakes 


Write for Literature 
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but so slowly that in effect it is a stable 
element. 

Plutonium is fissionable with slow 
neutrons; hence is equivalent to U235 in 


this regard. By reference to Fig. 1, it is- 


seen that plutonium might be expected 
to have similar chemical properties to 
osmium. On the contrary, it is now 
known that plutonium is more like ura- 
nium, and may be regarded as the second 
member of a new rare-earth series which 
begins with uranium. However, pluto- 
nium is sufficiently different from its pro- 
genitor, U238, that it can be separated 
from uranium by chemical methods. The 
importance of this fact is made clear in 
a subsequent section. 


@ Sources of neutrons. At first it 
might appear that the only prerequisites 
for the release of atomic energy by fis- 
sion are a source of neutrons and some 
uranium, thorium, or plutonium. Funda- 
mentally, this is true. However, the 
amount of energy released by simply 
bombarding these elements with neu- 
trons is far less than the energy required 
to produce the neutrons. Thus far noth- 
ing has been said concerning the sources 
of neutrons. These uncharged nuclear 
particles are produced either by fissions 
or by the collision of nuclei at high ve- 
locities. There is a smal] neutron com- 
ponent in cosmic radiation, but much 
greater intensities are produced by bom- 
barding certain light elements (for ex- 
ample, beryllium) with alpha particles, 
deuterons, or protons. Radon or radium 
mixed with beryllium provides a com- 
pact source of neutrons.§ It was by 





§Such sources are being used for neutron 
logging of oil wells. A decrease in the intensity 
of back-scattered neutrons is indicative of the 
presence of light elements, notably hydrogen, in 
the surrounding formations. This hydrogen is 
generally in the form of water, and the amount 
present is considered to be a measure of the 
porosity. 


means of neutrons from such sources 
that fission was initially produced and 
studied. Deuterons or protons acceler- 
ated to a high velocity in a cyclotron 
can produce even more intense sources 
of neutrons. 


Enormously greater intensities are re- 
quired to release significant amounts of 
atomic energy, however. As indicated in 
equation (7), neutrons are released by 
the fission process itself. Under proper 
conditions, these secondary neutrons 
produce further fissions that release 
.more neutrons to produce still more fis- 
sions, and so on. If the number of these 
self-induced fissions exceeds even by a 
minute amount the number produced by 
the initial neutrons, this avalanche-like 
reaction results. The propagation of the 
reaction is extraordinarily rapid. For 
this reason, unless carefully controlled, 
such reactions are violently explosive. 
If an explosion is desired, the initiation 
of the reaction, of course, must be de- 
layed until the correct moment. The crit- 
ical condition under which a self-sus- 
tained chain reaction occurs constitutes 
the crux of atomic energy as known. 


@ Critical size. In the official U. S. 
government publication, the now famous 
Smyth report,|| this condition is sum- 
marized as follows: “The question of 
whether a chain reaction does or does 
not go depends on the result of a com- 
petition among 4 processes. 

(1) Escape of neutrons 

(2) Non-fission capture of neutrons 

(3) Non-fission capture by impurities 

(4) Fission capture. 





|H. D. Smyth, A General Account of the De- 
velopment of Methode of Using Atomic Energy 
for Military Purposea,under the Auspices of the 
United States Government 1940-1945, written at 
the request of Major General L. R. Groves, U. S. 
Army. Publication authorized as of August, 
1945. Available from Princeton University Press, 
Princeton, New Jersey. 





“If the loss of neutrons by the first 3 
processes is less than the surplus pro- 
duced by the fourth, the chain reaction 
occurs; otherwise, it does not.” 

Two methods can be used to limit the 
escape of neutrons. The first is to en- 
large the amount of active material to 
the point where the bulk of the neutrons 
produced is captured within the mass of 
the fissionable material itself. This pro- 
cedure establishes a critical size above 
which the chain reaction takes place. 
The second method of decreasing the 
loss of neutrons by escape is the use 
of a reflector surrounding the material. 
Heavy elements serve as reflectors of 
fast neutrons, for the relatively light 
neutron bounces off a heavy nucleus 
with very little change in speed. If re- 
flection with a substantial decrease in 
velocity is desired, lightweight elements, 
called “moderators,” are used. i 

The loss of neutrons by non-fission 
capture is equally important in deter- 
mining the critical size. The likelihood 
that a given nucleus will capture a neu- 
tron is represented by a term, known as 
the “capture cross-section.” This quan- 
tity is analogous to the area of the bull’s 
eye in a target. The capture cross-sec- 
tion not only varies enormously from 
element to element, but also from iso- 
tope to isotope, for a given element. In 
addition, as we have seen in the case of 
uranium, the capture cross-section is 
also strongly dependent upon the veloc- 
ity of the neutrons. Certain elements, 
such as boron and cadmium, are very 
accessible to neutrons and behave like 
neutron sponges, because they so read- 
ily “soak up” neutrons. Most elements 
possess this characteristic to a consid- 
erably smaller degree. For example, 
nitrogen, iron, nickel, and vanadium 
have moderate capture cross-sections; 
whereas beryllium, magnesium, carbon, 


FIG. 4. The four most successful methods of separating the isotopes of uranium. 


These diagrams merely illustrate the fundamental principles involved. In each case, the appa- 
ratus is intricate, and a multiplicity of units is required to achieve a useful amount of separation. 
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Fluid uranium circulates, 
tends to concentrate lighter 
U235 et top. 
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more readily through barrier ond U238 is spun rapidly, 
U235 tends toward center 
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In strong field of giant magnet lighter 


lighter U235 porticles are deflected more than 


U238. Half way round, splitter separates 
two streams. 
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EDWARD 6000 LB HYDRAULIC VALVES 






HOUSANDS of excessive pres- 
sure systems operating under 
300 F depend on Edward Fig. 158 
globe hydraulic valves for fast, 
certain shut-off or accurate pres- 
sure control. 

The seat and swivel needle disk 
are made of EValloy, Edward's 
own development in abrasion re- 
sisting stainless steel. The inside 
screw construction, the extra deep 
stuffing box and the special gland 
and packing nut design lengthen 
packing life and prevent leakage 
along the stem. Streamlined body 
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contours permit free flow at high 
velocities with low pressure drop. 

These—and other—specific 
advantages of Edward Fig. 158 
valves add up to savings in main- 
tenance time and replacement 
parts. For information on valves 
in the Edward line write for 
Edward BETTER VALVES Catalog 
No. iu3. 


Corresponding ball check valves, Fig. 160, with same 
ratings, also available. 





DIMENSIONAL DETAILS OF EDWARD Fig. 158 and 160 HYDRAULIC VALVES 


For power, petroleum, chemical process, marine, techno- 
logical or general industrial service 
Rating 6000 lb at 125 F 
Globe type, screwed or socket welding ends 





























SIZE yy") 3" | we" | wy ayy |i") 2” 
End to End, Fig. 158 and 160 | 334 | 334 3% | 414415% 64%| 7%! 9 
Center to Top Open, Fig. 158 | 8'44| 8%] 8% | 9% | 10%] 13% |14%| 18 
Handwheel Diameter, Fig. 158 | 53< | 53, | 53¢ | 63g | 8'4)10% |10%| 11% 
Weight—lbs, Fig. 158 34%| 3%| 4% | 7 12 22 37 62 
Weight—lbs, Fig. 160 14%] 1%] 234) 4%] 7%) 13% 119% | 40 
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Pure uranium prepared by the successive steps indicated above is coated with pure aluminum and introduced into the chain-reacting 
pile, represented schematically in the center. Cylinders of uranium containing plutonium and fission products are removed at intervals 
from the pile and purified to form plutonium suitable for use as the active ingredient in atomic bombs or in compact sources of atomic 
energy. The heat now removed by the cooling water may find future industrial application. 


aluminum, zinc, tin, bismuth, and lead 
have very small capture cross-sections 
for neutrons. In establishing the critical 
size for the chain reaction, it is neces- 
sary that even minute traces of cadmium 
and boron be eliminated and that only 
traces of the medium cross-section ele- 
ments be present. All essential struc- 
tural materials must contain only ele- 
ments with small capture cross-sections. 
Because uranium and thorium ores 
are inevitably associated with elements 
of large or medium cross-section, a self- 
sustained reaction is impossible, regard- 
less of the size of the ore deposit. In addi- 
tion, because of the large proportion of 
288 jin ordinary uranium, the non-fis- 
sion capture of neutrons by U238 pre- 
dominates over the fission capture by 
288 and U25. even in a very large mass 
of this material. Hence, not only are 
uranium ores stable to fission, but even 
pure uranium metal does not undergo 
spontaneous fission in bulk. An impor- 
tant exception to this conclusion is dis- 
cussed in the following section. 
@ Production of fissionable materials. 
In the foregoing, thorium has been in- 
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FIG. 5. The production of plutonium. 


cluded with uranium as a source ma- 
terial. Because of the susceptibility of 
U235 to slow neutrons and the possibility 
of producing plutonium from U2, the 
major effort of the Manhattan project 
centered on the direct or indirect use of 
uranium. 

A large part of the efforts of the proj- 
ect was devoted to the difficult task of 
separating the isotopes of uranium. U2** 
and U2%5 are essentially identical in 
chemical properties; hence, they are 
seperable only by processes depending 
on the small (1.3 per cent) difference 
in atomic weight. 


Four large-scale physical methods 
have been used to produce U2%5 for 
atomic bombs (see Fig. 4). Several other 
methods offer promise, but have not 
progressed beyond the laboratory stage. 

The rate of diffusion of a gas through 
an ideal porous barrier is inversely 
proportional to the square root of its 
molecular weight; hence, molecules con- 
taining U2°5 diffuse slightly faster than 
similar molecules containing U?38, To 
obtain a practical degree of separation, 
a large number of successive stages, 


known as a “cascade,” must be used. In 
certain aspects the procedure is anal- 
ogous to the separation of closely boil- 
ing liquids by fractionation, the number 
of theoretical plates in a fractionating 
column being similar to the number of 
stages in a cascade. However, the ar- 
rangement of stages is more complicated 
and the amount of recycling is much 
greater in the diffusion process. For an 
actual uranium-separation plant, it may 
be necessary to force through the bar- 
riers of the stage 100,000 times the vol- 
ume of gas that comes out of the top of 
the cascade. Another complication is 
that uranium hexafluoride, the likely 
process compound, is highly reactive 
and corrosive at the temperature of va- 
porization. The final plant at Clinton 
Engineer Works in Tennessee, put in 
successful operation early in 1945, con- 
tained acres of barrier and thousands of 
pumps. It represents an achievement 
comparable in magnitude to the large- 
scale production of 100-octane gasoline 
or of synthetic rubber. 


The application of pseudogravitation- 
al forces of large magnitude produced in 
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high-speed, cylindrical centrifuges has 
been used successfully for the enrich- 
ment of U285 in a gaseous mixture. The 
radial force field of the centrifuge acts 
more strongly on 
than on the light ones. Hence, the con- 
centration of U2%5 near the axis is slight- 
ly greater than in the peripheral region. 
This method offers the advantage of de- 
pending directly on the difference in 
molecular weights, not on the square 
root of the ratio in diffusion methods. 

In the thermal-diffusion plant a liquid 
compound of uranium circulates by con- 
vection between two coaxial cylin- 
ders maintained at different tempera- 
tures. Depending upon both the molec- 
ular weights and on the intermolecular 
forces, there is a tendency for one type 





the heavy molecules - 


of molecule (for example, those contain- 
ing U285) to concentrate in the warm 
region and the other in the cold region. 
A large-scale thermal-diffusion plant 
operating on this principle was built at 
the Clinton Engineering Works. The 
amount of heat required to operate this 
plant is sufficient to supply the energy 
requirements of a fair-sized city. The 
output of uranium enriched in U2%5 is 
used as feed stock for the electromag- 
netic method, which produces a much 
more complete separation. 

Although a late starter in the race to 
separate the isotopes of uranium, an 
electromagnetic separator called a “cal- 
utron” produced the first appreciable- 
sized samples of pure U235, The prin- 
ciple involved is identical with that of 
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the mass spectrographs now finding ap- 
plication in the petroleum industry for 
the analysis of mixtures of gaseous hy- 
drocarbons. Molecular ion beams are 
produced by bombarding gaseous ura- 
nium compounds with electrons and ac- 
celerating the resulting charged particles 
to a high velocity in an electric field. The 
ion beam is then split into two parts by 
passage through an intense magnetic 
field. The heavier U2?® molecules move 
in a larger circle than the lighter U2%5 
molecules, as shown schematically on 
the right in Fig. 4. A number of very 
difficult problems were overcome before 
a practical unit was achieved. The sep- 
aration plant finally constructed consists 
of a veritable city of calutrons. 

While these developments in the sep- 
aration of uranium isotopes were taking 
place, another compartment of the Man- 
hattan project was studying methods of 
producing plutonium. A most ingenious 
process was evolved that not only yields 
large amounts of this fissionable ma- 
terial, but appears as the most likely in- 
dustrial source of atomic energy. It is 
in the production and utilization of plu- 
tonium that petroleum may find an 
atomic competitor. 


The major steps involved in the pro- 
duction of plutonium are shown sche- 
matically in Fig. 5. The crude source 
material is pitchblende, carnotite, or 
some other uranium mineral. After min- 
ing and milling, the ore is concentrated 
and treated chemically to obtain the 
pure oxide, U,O,. The next step requires 
the preparation of essentially spectro- 
scopically pure uranium metal. This 
very exacting metallurgical work re- 
quires considerable know-how, as do all 
the other specialized techniques that 
have been so expeditiously developed 
under the Manhattan project. The metal, 
of course, contains the same proportion 
of isotopes as the original ore: viz., 99.3 
per cent U238 and 0.7 per cent U2*5- It is 
cast into bars, and is clad with a thin 
impervious layer of very pure alum- 
inum to protect the uranium from direct 
contact with the cooling water. This 
“canned” uranium is then placed in a 
lattice structure made of highly purified 
graphite. The size of this so-called pile 
is very precisely determined. It contains 
just slightly more uranium than the crit- 
ical amount required to maintain a chain 
reaction. A simplified explanation of the 
operation of the pile is as follows: 

When the pile has been assembled to 
the proper size, it is triggered by stray 
neutrons from cosmic radiation and by 
neutrons emitted by the slow spontane- 
ous fission of ,,U***. These produce a 
few fissions of either U2*5 or U288, de- 
pending on whether these initiating neu- 
trons are slow or fast. The secondary 
neutrons resulting from the fissions are 
fast and hence may cause fissions in 
U238, The most probable result, however, 
is that these secondary neutrons will be 
slowed down by collisions to intermedi- 
ate velocities before producing such fis- 
sions. Because of the predominance of 
U238, many of these neutrons are cap- 
tured to form U?5®, However, by having 
pure carbon in the form of graphite alter- 
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nating with the uranium, most of the 
secondary neutrons are slowed down to 
thermal velocities before being absorbed 
by U238, Because the capture of neu- 


trons by U235 increases inversely with — 


the velocity of the neutrons, the prob- 
ability of producing fissions in U25 is 
greatly increased by the use of the 
graphite moderator. The self-shielding 
of the U2%8 is also an important factor 
in producing a self-sustained chain re- 
action. 


The neutron flux increases to a very 
high intensity, enormously greater than 
all of the cyclotrons in the world com- 
bined. Several factors limit the extent of 
this effect. The change in the fission 
cross-section of U?85 decreases as the 


mean energy, and hence the velocity, of 
the neutrons increases with the increase 
in temperature. The large amount of 
energy released by fission results in con- 
siderable heating of the pile, which, in 
turn, causes thermal expansion. The pre- 
determined size has been so precisely 
established that even a small rise in tem- 
perature increases the surface and pro- 
vides an important limiting effect on the 
spontaneous action of the pile. In addi- 
tion, alloy rods high in boron or cadmium 
are arranged for movement in and out of 
the pile for vernier control. These rods 
soak up the neutrons because of their 
large capture cross-section. 


Of course, a large amount of cooling 
must be provided in order to limit the 
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EXTRA rugged character which 47-years of 
accumulated “know-how” insures. Such 
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From billet to precision machined Rope Soc- 
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matically controlled heat-treatment methods; 
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Every Rope Socket must bear out the Acme 
tradition — for greater stamina . . . Rugged- 
ness which helps \drill more hole per dollar 
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Acme’s Prosser Swivel Socket— with hard 
steel buttons, when requested —is designed 
for wire cable use. As are our Babcock 
(stiff) and Burns Swivel. (Use Woodpecker 
and Babcock Manila with manila cable.) 
Made to API specifications — unless other- 


wise ordered. 


In addition to featured Prosser Socket (Fig. 
115) see color panel for other Acme Drilling 


Tools — for your more profitable use. 
* ¢ ¢ 


For more information, see our 24-page Cat- 
alog in Composite Catalog (Vol. 1). Or tell 


us your needs, by TODAY'S mail. 


s 
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Acme Prosser 
Swivel Socket, 





Acme Fishing Tool Co. 
PARKERSBURG, W. VA. 
Export Office: 19 Rector St., New York 6, N.Y. ~\ 
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rise in temperature. Special pipes, made 
of elements with small capture cross- 
sections, provide channels for the cool- 
ing water. The magnitude of this cooling 
problem can be appreciated from the 
fact that an appreciable rise in tempera- 
ture of the Columbia River takes place 
when one of the piles is operating at the 
Hanford plant in Washington. The pro- 
duction of a pound of plutonium per day 
releases energy in the form of heat at 
the rate of about 1,000,000 kilowatts. 

When the pile reaches equilibrium, 
there is steady fission of U2*5 and, to a 
lesser extent, of U238. The constant flood 
of neutrons within the pile produces 
a continuous transmutation of U238 
through its successive steps to pluto- 
nium. At the same time that the amount 
of plutonium in the uranium is gradual- 
ly building up, there is a parallel in- 
crease in the fission products. These ele- 
ments of medium atomic weight capture 
neutrons and, after a certain period of 
time, the concentration of fission prod- 
ucts rises to a point where an apprecia- 
ble decrease in efficiency of the pile re- 
sults. At some optimum concentration of 
plutonium, the bars of uranium contain- 
ing plutonium and fission products are 
removed. The pile and its products are 
intensely radioactive and, hence, ex- 
tremely dangerous to personnel. For this 
reason the operation of the pile and 
chemical treatment of the uranium, after 
removal from the pile, must be carried 
on by remote control within air-tight 
shields several feet in thickness. Follow- 
ing removal of the fission products, the 
relatively small amount of plutonium is 
separated from the bulk of the parent 
uranium, after which the plutonium is 
purified. This material is then ready for 
incorporation in an atomic bomb or in a 
nuclear power reactor. 
@ Utilization of atomic energy. The 
successful development of large-scale 
sources of atomic energy was carried 
out under the compelling stimulus of 
war. Hence, military applications have 
preceded peacetime utilization. The con- 
struction of atomic bombs is naturally 
not public information. From the fore- 
going fundamental principles, however, 
it is evident that the explosive material 
in an atomic bomb consists of separate 
pieces of U235, plutonium, or other fis- 
sionable substance—each of which is 
below the critical size. Detonation oc- 
curs practically instantaneously when 
the parts of the bomb are suddenly com- 
bined into a compact super-critical mass. 
The explosion produces an extremely 
rapid rise in temperature, the particles 
in violent motion being the nuclear fission 
fragments and the neutrons. All immedi- 
ately surrounding materials are made in- 
candescent, thereby producing a blind- 
ing flash, far more intense than the sun 
itself. The surrounding air is heated to 
such a degree that a fiery sphere of glow- 
ing gas rises rapidly from the scene of 
the explosion, and vents itself and practi- 
cally all of the active materials into the 
stratosphere. The accompanying pres- 
sure wave, gamma rays, and heat radia- 
tion devastate essentially everything 
within a radius of several miles. 

From both military and industrial 
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SPECIFICATIONS —_ ; 2 

Number of Cylinders _ iz _ 3 
Steam Cylinder Bore _____________._. inches 18 
Maximum Liner Size______. _...inches 8 
Stroke __. ...inches 20 
Theoretical Displacement gallons 

per revolution _ eee ; 
Stalling pressure with full 

size liners = p.s.i. 2030 
Rated Fluid Working P Pressure 

Discharge ________. psd. 4000 

a ere enter p.s.i. 3000 
Rated Steam Working Pressure____ i 
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Call or Write Houston Headanarters or Your Necrest Wilsom Store for Additional Information 
Exclusive Distributors, Louisiana and Texas Gulf Coast 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, ony Mona- 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. hans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA—Lake Charles, 
TRINIDAD, B.W.1.: Neal Massey Eng. Corp. New Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSISSIPP1—Natchez. 
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it isn’t the origing 
number of H.P. Ho af 
This, in the final analysis 


but rather, the 
during its lifetime. 
Ne reat me engine value. 
Wisconsin Air-Cooled Engines deliver the most H.P. Hours because they 
are designed and built for rugged, heavy-duty service. For example: 
every Wisconsin Engine, from the smallest to the largest, runs on Timken 
tapered roller bearings at both ends of the crankshaft to take up end- 
thrust and provide the best protection against bearing failure . . . at the 
same time assuring a smooth-running engine. This is just one typical 
detail that stands back of ‘Most H.P. Hours” of on-the-job power service. 


Yeu can't go wrong if you specify “Wisconsin Air-Cooled Engines” to 
meet your power requirements, within a 2 to 30 hp. power range. 


WISCONSIN MOTOR 


Corporation 


Wisconsin Engines 
are available in a 
complete range of 
types and sizes (all 
4-cycle) from 2 to 
30 hp. 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oll field distributors for Wisconsin 
Engines and all types of utility units. 


MILWAUKEE 14, WISCONSIN 
World s largest Builders of Hea 


vy-Duty Air-Cooled Engines 

















IT HAS THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND "BREAKS" IN THE ELECTRICAL CIRCUIT 


The mission of a Mercoid Mercury Switch in an automatic control is to 

assure longer life and greater dependability—minimizing the need for atten- 
tion after the control is in service. Mercoid Controls lend themselves to 
quick installation and adjustment, all of which are invaluable contributions 
in a time of national crisis. 
. Mercoid Switches, the distinguishing feature, used exclusively in all 
Mercoid Controls, are especially designed types of hermetically sealed 
mercury switches. They are not affected by dust, dirt, moisture or corrosive 
gases, nor are they subject to open arcing, oxidation, pitting or sticking of 
contacts—common causes of trouble. 

Keep these important facts in mind when selecting automatic controls. 


MERCOID CONTROLS 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


THE MERCOID ORPO N 42 BELMONT AVE CHICAGO 41. ILL 

















points of view, it is important to realize 
that there are no pea-sized atomic bombs. 
Nothing less than the critical size will 
work, Hence, the explosion is one of 
Hiroshima proportions, or none at all. 
It is evident that these super-explosives 
will necessitate revolutionary changes in 
modern warfare. Even more evident is 
the need for international understand- 
ing. 

The purpose of the present discussion, 
however, is to consider the possible ef- 
fects of atomic energy on the petroleum 
industry, not on military strategy. The 
fission reaction releases about 36 billion 
B.t.u. per lb. of U285 or plutonium, and 
the radioactive decay of the fission prod- 
ucts releases an additional 4 billion 
B.t.u. This energy is more than a million 
times the heat of combustion of a good 
grade of coal (14,000 B.t.u. per lb.) or 
of 100-octane gasoline (22,000 B.t.u. per 
lb.). Yet the enormous amount of heat 
produced in the present piles is wasted. 
By means of heat exchangers, it prob- 
ably would be relatively simple to use 
some of this energy for household or 
other low-temperature heating. During 
the war, few if any houses or factories 
were situated near these piles. In order 
to utilize such heat for industrial pur- 
poses, it would be necessary to operate 
the pile at temperatures comparable to 
those of modern steam power plants. The 
problems involved in this transition are 
large but not insuperable. Some progress 
has already been made. It is not opti- 
mistic to expect the first industrial unit 
to be operating by 1950. The question 
will then be: Can atomic power compete 
with petroleum, coal, and water power 
on an economic basis? Too many un- 
knowns are involved to allow other than 
speculation*, but in all likelihood the 
answer will not be clearcut. 

Inasmuch as coal is the most eco- 
nomical fuel for large installations, it 
would appear that natural uranium piles 
may compete with coal, particularly in 
the generation of electric power. The 
piles could be located near the popu- 
lated areas with little danger of radia- 
tion hazards. The heat would be used to 
produce steam to drive turbo-electric 
generators. This electric power would 
actually be a by-product from the pro- 
duction of plutonium and radioactive 
fission materials and the treatment of 
substances by radiation. As in all of 
these speculations, the economics de- 
pend upon the demand for and the re- 
strictions on the use of fissionable ma- 
terials. Some of the heat from these large 
piles also might be used to operate ther- 
mal or diffusion plants for separating 
U285 from uranium. 

The natural uranium and graphite 
piles, which may compete with coal, are 
far too bulky to be used in units for mo- 
bile power. By using uranium that has 
been enriched in U2®5, or to which plu- 
tonium has been added, the size of the 
pile can be considerably reduced. The 
use of heavy water (deuterium oxide) 
or beryllium as a moderator in place of 





*A preliminary study of the economics of the 
has been given in Chem. Eng., October, 
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graphite also allows substantial reduc- 
tion in size. Although heavy water and 
beryllium are more expensive and diffi- 
cult to obtain than graphite, piles con- 
taining this liquid moderator have been 
built at Chalk River, Ontario, and at the 
Argonne site near Chicago. 


With the decrease in size of power 
units, the competition with petroleum 
would probably begin in replacing fuel 
oil in large transports and naval vessels. 
Full speed ahead would be achieved by 
pulling out the boron steel “throttle.” A 
distinct advantage for naval vessels 
would be that “refueling” would be in- 
frequent. An additional consideration 
would be that the atomic fuel is non- 
inflammable. Shielding would be a major 
problem, and would add considerably to 
the weight and size of the units. Such 
applications of atomic energy might be 
entirely ruled out on this basis alone. 

Pure U2%5 and plutonium in excess of 


the critical sizes can be assembled— | 


provided cadmium, boron, or some other 
neutron absorber is present in sufficient 
amount to prevent the chain reaction. If 
the absorber were gradually removed un- 


til the critical point is reached, a con- | 
trolled release of energy from a very | 


compact source might be possible. With 
pure U2%5 or plutonium, however, this 
procedure would be extremely sensitive 
—a slight movement of the absorber 
might result in a violent explosion. For 


this reason, compact units will probably | 


use a mixture of U25 and some modera- 
tor in order to obtain a safe degree of 
controllability. Even more problems than 
arise with the larger units must be solved 
before diminutive atomic engines will be 
possible. For military purposes such en- 


gines might supply the power for guided | 
missiles or robot planes. In order to com- | 


pete seriously with diesel oil and gaso- 
line, atomic engines must be adaptable 


to trains, trucks, planes, and automo- | 


biles. For these purposes the shielding 
problem would be most acute. The com- 
pactness gained in using atomic fuel 
might be more than offset by the large 
amount of shielding required. Of course, 
all these conditions have been limited 
to the source of atomic energy now 
known; i.e., to nuclear fission of heavy 
elements. It will be recalled that the 
consolidation of light elements into me- 
dium-weight elements releases compar- 
able amounts of energy. Although such 
nuclear syntheses have never been ac- 
complished on a large scale, they have 
been achieved in minute amounts in the 
laboratory. If future research extends 
the range of available atomic energy to 
include the light elements, many of the 
foregoing limitations may be removed. 
In addition, these light elements would 
be far’more plentiful than the relatively 
scarce fissionable elements, uranium and 
thorium. 


Within the bounds of available infor- 
mation, it would appear that petroleum 
and coal will probably continue for at 
least another generation as the primary 
sources of energy for transportation and 
heating. Water power and coal will prob- 
ably generate most of the electricity 
during the next 50 years. Although atom- 
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REFINERS must look to Process Modernization 


ed 


to hold the Profit Line 


With higher labor and supply costs and 

sharper competition from more efficient new plants, 
the average refincr faces a narrowing margin 

of profit with his present facilities. 

In the cra ahead, process obsolescence will be 


more quickly fatal 


To meet your need for improved facilities . 


promptly, efficiently . .. call PRITCHARD 


Pritchard's long and thorough cxpericnce covers 
projects from quite small to the very largest, 

embracing every aspect of petroleum processing from 
field to tank car. Specifically in refining: 

2-stage atmospheric and vacuum crude distillation 
Fluid catalytic cracking * WHoudry catalytic 

cracking * Thermal reforming * Alkylation 
Isomerization * Catalytic polymerization 

Stabilization and gas concentration * Furfurai 
treating °* Propane deasphalting 
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Sec Refinery Catalog, Sweet's R >) 
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for the CHEMICAL, PETROLEUM, GAS & POWER industries 


HOUSTON - TULSA °! PITTSBURGH + CHICACO + NEW YORK ° LOS ANCELES 
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Scores High in Oil Field . 
‘Service the World Over 





There are common sense reasons why 
Thermoid’s complete line of rubber products and friction mate- 
rials for Oil Field equipment sees service in all parts of the 
world ... wherever oil is handled. 

There is a definite economy and convenience to the buyer— 
since a single source of supply furnishes the entire line. 

There is the assurance that high quality standards are rigidly 
maintained in products sold under the Thermoid trade mark. 
And finally —there is a convenient warehousing and shipping set- 
up that saves precious time when articles are needed in a hurry. 
Thermoid serves the world-wide Oil Industry with the prod- 
ucts listed below. 


Rotary Brake Blocks * Woven 
Oil Field Brake Lining ¢ Drill 
Pipe Protectors « V-Belts and 
Drives *-““"No Wip” Line Saver « 


1] 
**Powerflex”’ Pressure Seal ermol 


Rotary Hose + Slush Pump Hose 

* Oil Country Belting + Stuffing P r@Q d uc t -~ 
Box Rings ¢ Wire Line Turn Aw . ——— 

Back ° Flexible Discharge Unit Oil Field « Textile 

Hose * All Types of Production Thermoid Company, Trenton, N. J., U.S.A. 





Hose ° Tubing Protectors Warehouses in Houston, Los Angeles, Wabash 





ic energy may gradually enter as a com- 
petitor, its most extensive applications 
will probably be in new fields of human 
endeavor. Industrial processes at ex- 
tremely high temperatures, ultra-high- 
speed transportation, the production of 
radioactive materials for industrial and 
medical purposes as well as for some 
scientific investigations, the manufacture 
of rare elements by transmutation, and 
the treatment of materials by radiation 
are among the more likely specialized 
uses of fission energy in addition to the 
continued production of atomic explo- 
sives. 

For some time the more conservative 
members of the petroleum industry have 
been concerned about what the world 
would use for fuel when the petroleum 
and coal reserves were exhausted. Prior 
to 1935 new discoveries more than off- 
set the increased consumption of petro- 
leum. During the last 12 years the dis- 
covery rate has rapidly declined while 
production has soared. Although there 
will be a postwar respite, this trend is 
likely to continue for some time. How- 
ever, the petroleum industry now has 
somewhat less occasion to regret the ex- 
penditure of a large part of the earth’s 
supply of chemical energy. By the time 
this source is exhausted, there should be 
plenty of atomic energy available. 


Although this change seems inevita- 
ble, it will certainly not be rapid. Few 
of us will live to drive atomic automo- 
biles or fly jet planes powered by nuclear 
energy. When this time arrives, there 
will still be a petroleum industry, but 
it may have changed rather remarkably 
in character. Instead of petroleum being 
primarily used for fuel, it will be the 
raw material for all kinds of organic 
substances. 


Already it sometimes seems a waste to 
burn hydrocarbon molecules when they 
can be converted into valuable com- 
pounds like synthetic rubber, toluol, 
polymerized lubricants, plastics, and me- 
dicinal substances. The war has empha- 
sized the importance of petroleum as a 
source substance in organic synthesis. 
An increase in the availability of atomic 
energy, together with an increase in the 
knowledge of the organic chemistry of 
petroleum, should result in considerable 
expansion of the chemical utilization of 
petroleum. It may well be that the re- 
finery of the future will be more of a 
chemical factory than a producer of fuel. 


@ Acknowledgment. The author wish- 
es to express his appreciation of the help- 
ful suggestions of his colleagues R. D. 
Evans, M. S. Livingston, W. J. Mead, F. 
K. Morris, and W. L. Whitehead. Fig. 
1 was prepared from a similar table com- 
piled by J. W. Irvine, Jr. Fig. 2 original- 
ly appeared in an article by R. D. Evans 
in the June, 1941, issue of Electrical En- 
gineering, and is republished with per- 
mission of the author and the journal. 
Fig. 4 appeared in a special article in 
most of the September scientific publica- 
tions of McGraw-Hill Publishing Com- 
pany, and is reproduced with the per- 
mission of this company. Fig. 5 is the 
scientific handicraft of F. K. ——. " 


242 —«C THE PETROLEUM ENGINEER, September, 1947 








tel 





0 


— 
-_ 


ned A@A B® wre Ss ee Os 0 











Twin Disc appointments 


The appointments of Roger G. DeLong 
as manager and of W. B. Gibson as sales 
manager of the hydraulics division of the 
Twin Disc Clutch Company have been 
announced. The Twin Disc hydraulics 
division is in Rockford, Illinois, whereas 
the headquarters and main factory are in 
Racine, Wisconsin. 

DeLong has been serving as both act- 
ing manager and sales manager of the 
Rockford division. Gibson has been as- 
sistant district manager of the eastern 
territory. 

Roger DeLong was graduated in 1938 
from Purdue University with a bachelor 





R. G. DeLong W. B. Gibson 


of science degree in mechanical engineer- 
ing. During the summer months he was 
employed by the Waukesha Motor Com- 
pany in the experimental and fuel re- 
search laboratories. After his graduation 
from Purdue, DeLong attended the Har- 
vard School of Business Administration 
for one year. He then went with the Twin 
Disc Clutch Company as an installation 
engineer. In 1942 he moved to Rockford 
when the Twin Disc hydraulics division 
was established. Subsequent promotions 
to chief installation engineer, assistant 
sales manager, sales manager, and act- 
ing division manager, led to his present 
position as manager. 

Wilton (Bill) Gibson, the new sales 
manager, was a member of the Class of 
1930 of the United States Military Acad- 
emy. He spent five years in the engineer- 
ing department of the American Tele- 
phone and Telegraph Company, in the 
meanwhile furthering his education in 
mechanical engineering at George Wash- 
ington University. After a three-year 
period spent with the Oil Well Supply 
Company, in its engineering department 
at Dallas and in the southern Illinois oil 
fields, Gibson joined the Twin Disc 
Clutch Company in 1940. While in Dallas 
he took further mechanical engineering 
training at Southern Methodist Univer- 
sity. 

In 1942, after two years in the Twin 
Disc hydraulics division as a service en- 
gineer, Gibson entered the Armed For- 
ces. After three years in the Army, Gib- 
son returned to the Twin Disc Clutch 
Company as assistant district manager in 
the eastern territory. After approximate- 
ly a year and a half in the Newark of- 
fice, he was recalled to Rockford to as- 
sume the duties of sales manager. 


Opens branch 


Grinnell Company, manufacturer and 
national distributor of piping products 


and automatic sprinklers, has opened a 
branch warehouse, sales office, and show- 
room in Long Beach, California. The 
new building, of 15,000 sq ft plus 25,000 
sq ft of pipe yard and outside storage, 
is at 1360 West Pacific Coast Highway 
(State Highway 101). 

This branch will carry a complete 
stock of pipe, valves, and fittings and 
kindred lines for oil and chemical proc- 
ess piping. 

W. F. (Bill) Cook, sales engineer at 
the company’s Los Angeles branch since 
1938, has been appointed branch mana- 
ger. 

Fire protection business in this area 
will continue to be handled out of the 
company’s Los Angeles office. 








This is the special rod hanger which 
rotates the rod string. The teeth on 
the turntable are engaged by two 
ratchet levers, which are operated 
by means of a flexible steel cable 
attached to the walking beam. With 
each reciprocation, the levers move 
the rod a fraction of a turn. 


BOX 831 
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J. M. HUBER CORPORATION 


Elected director 


Harold S. Falk, president of The Falk 
Corporation, was elected to the board of 
directors of Allis-Chalmers Manufactur- 
ing Company at a meeting of the direc- 
tors, according to an announcement by 
Walter Geist, Allis-Chalmers president. 

Falk, whose firm is widely known as a 
manufacturer of reduction gears and 
steel castings and as a large producer of 
gear units for World War II Navy ves- 
sels, succeeds his uncle, the late Her- 
man Falk. Herman Falk was a member 
of the board for 14 years, and was chair- 
man of the board of The Falk Corpora- 
tion at the time of his death early this 
year. 

























PARAFFIN 


SCRAPERS 


If paraffin is accumulating in your 
wells, it will pay you to install Huber 
Scrapers on your Sucker Rods. 

These steel blades, shrink-welded 
to the rods, clear the tubing wall by 
a fraction of an inch. Rotated by 
means of the special rotating rod 
hanger, they scrape the paraffin from 
the tubing wall as the sucker rods are 
rotated and reciprocated. Actually, 
they make the sucker rod a paraffin 
scraper. 


Users report hundreds of dollars 
saved by eliminating paraffin removal 
costs with the installation of Huber 
Scrapers. Write for detailed records 


of savings made by the users of Huber 
Scrapers. 


ORDER FROM 
YOUR SUPPLY 
STORE 






BORGER, TEXAS 
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Firm incorporates 

Effective September 1, the Fred E. 
Cooper organization has been incorpo- 
rated as Fred E. Cooper, Inc. Officers 


named are Fred E. Cooper, president - 


and treasurer; Harold E. Cooper, execu- 
tive vice-president; Howard B. Apple- 
ton, secretary, and Margaret Megill, as- 
sistant treasurer. 

The firm will continue to manufacture, 
sell, and service, on a world-wide basis 
\llis-Chalmers winch tractor and skid 
winch well servicing units. The firm will 
also continue to handle on an exclusive 
basis the domestic distribution of Allis- 
Chalmers oil field power units. 

A number of changes have been made 


in the nation-wide sales organization of 
Fred E. Cooper, Inc. B. R. Wiggins, for- 
merly district sales engineer in the San 
Joaquin Valley, has been made Pacific 
Coast sales manager with headquarters 
at the branch plant in Los Angeles. His 
place in the San Joaquin Valley district 
has been taken by Arthur D. Brunk. 

O. F. Richardson, with headquarters 
in Corpus Christi, will cover South Texas 
west of Corpus Christi including San 
Antonio and the Rio Grande Valley. Al- 
len T. H. Graham, stationed at Charles- 
ton, West Virginia, will handle the West 
Virginia, southeast Ohio, and eastern 
Kentucky district. C. H. Hudson at Cas- 
per, Wyoming, will represent the com- 
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Streit: 


TOOLS 


SPANG 
JARS 


The steel specifications and the process 
of manufacture of Spang Jars are the 
result of long intensive study, field per- 
formance, and productive experience. 
Each step in making the forging is care- 
fully planned, executed, and thoroughly 
inspected. The heat treatment is done in 
modern specially built furnaces with heat 
recording instruments, under the super- 
vision of personnel with long experience. 


For safety, efficiency, and long life, there 
is no substitute for Spang Cable Tools 


—SPECIFY SPANG. 
THE 


q HIGHER 
STANDARD 
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SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 








pany in the Rocky Mountain region. 

The general offices and manufacturing 
plant of the company are in Tulsa, Ok- 
lahoma, with branch plants maintained 
at Houston, Texas, and Lynwood, Los 
Angeles, California. 


Technieal service 


G. W. Walton, vice president, machin- 
ery and export sales division, Interna- 
tional Derrick and Equipment Company, 

; has announced the 
establishment of a 
technical service de- 
partment, with 
headquarters at 
Dallas, Texas. Wal- 
ton believes his com- 
pany is the first 
manufacturer of 
 . drilling, servicing, 
rs and producing 
. é equipment to pro- 

— ~~~" vide technical serv- 
N. J. “Tiny” Herman jce of this nature. 
for both domestic and foreign trade. 


Members of the department are spe- 
cially trained engineers who have made 
thorough studies of the designs, con- 
struction, operation, and servicing of 
each item of equipment. Their thorough 
training plus broad experience in the 
industry qualifies them as oil field ma- 
chinery specialists. Their services are 
available for specific problems as well 





E. F. “Gene” Shiels 


Blaine Johnston, Jr. 


as group meetings of distributors and 
sales personnel. They also work with the 
trade either direct or through the cus- 
tomer’s selected source of supply. 
Through these contacts they convey tech- 
nical information on the latest develop- 
ment in drilling production, and servic- 
ing machinery. 

Brief backgrounds of three of the 
members of the technical service depart- 
ment are given below: 

N. J. “Tiny” Herman has been in oil 
field engineering for ten years. He as- 
sisted in designing and engineering the 
triplex slush pump and the Clark-Ideco 
power rig. He was, in charge of tools, 
jigs, and fixtures for the manufacture 
of the equipment and has spent consid- 
erable time in the field checking drilling 
performances and playing a major role 
in servicing the rigs. Herman attended 
Houston University and has had wide 
experience in designing and producing 
oil field machinery. He was formerly a 
member of the Houston Engineers Club. 

Blaine Johnston, Jr., received his early 
schooling at Southern Methodist Univer- 
sity and later attended the University of 
Southern California. He has been in the 
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oil field equipment business for ten years 
both in Mid-Continent and California 
areas. He has been associated both in 
domestic and export activities. Johnston 
assisted in the design and production of 
the Rambler rig and Hydrair hoist. He 
has made surveys on hydraulic torque 
converter operations and has spent con- 
siderable time in the field checking per- 
formance and service records in drilling, 
servicing and workover operations. 

E. F. “Gene” Shiels is a graduate of 
‘Texas A&M and received a period of 
training at the General Electric plant in 
Schenectady. Shiels served as a major in 
the artillery during World War II. He as- 
sisted in the design and production of 
power rigs at the Beaumont and Colum- 
bus plants and has been active in the 
Mid-Continent area where he has 
checked power rig performances and 
service requirements. 


Along with the facilities of this de- 
partment are the services of the local 
field service organization that are avail- 
able to all distributors of Ideco oil field 
machinery. 


Division manager 


S. E. Corry has been named south- 
western division sales manager for 
Franks Manufacturing Corporation, Tul- 
sa, Oklahoma, with 
offices at 320 Bank- 
ers Mortgage Build- 
ing, Houston, Texas, 
according to Car] 
White, Jr., presi- 
dent. 

Franks has re- 
cently expanded its 
sales facilities by 
offering its entire 
line of products, in- 

; cluding skid, truck 
S. E. Corry and trailer-mounted 
rotary drilling rigs, and servicing units 
through supply stores. 

Corry, formerly sales representative 
in the Illinois Basin area, joined the 
Franks organization in August, 1943, 
and has had extensive experience in the 
engineering field. 





Coast manager 


Jack Green, sales manager of the 
welding fittings division of Tube Turns, 
Inc., Louisville, Kentucky, has an- 
nounced the ap- 
pointment of Lewis 
M. (Lou) Bound, 
Jr., as west coast 
manager, with head. 
quarters in San 
Francisco. 


Bound assumed 
his new duties Sep- 
tember 1. A native 
of Independence, 
’ Kansas, he attended 

Lewis M. (Lou) high school in 

Bound, Jr. Braintree, Massa- 
chusetts, Thayer Academy, and Purdue 
University. He joined Tube Turns’ New 
York office sales staff in July, 1941. Dur- 
ing his three years in the army, he served 
in the field artillery in Europe. 
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Vitally J —FOR KEEPING 
PRODUCTION Upeeee COSTS Dowx 


Many elements in a piping system may contribute to ultimate fuel waste. Insulation may 
be inadequate. Piping and fittings may be at fault. Or valves may fail to hold tight... 


resulting in leakage of steam, air, or water, and in lowered pressures, all of which may 
mean excessive fuel consumption. 


Lunkenheimer Valves—whether of steel, iron, or bronze—are quality built to stay tight, 
over years of service. They afford constant, dependable protection against leakage. 


Simplicity of design and a minimum of working parts assure extra long life and easy, 
economical maintenance. 


We have prepared a chart, showing in dollars-and-cents 
figures, what leaky valves can waste in steam, water, 


and air. For a copy, write—The Lunkenheimer Co., 
Cincinnati 14, Ohio. U.S. A. 


Your LUNKENHEIMER DISTRIBUTOR 


is fully equipped to help you solve problems of valve 
maintenance or operation. Call on him ... you'll profit 
from his better valve service! 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL 





AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 
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PeEL-OFF VALVE 


Stops GAS AND OIL HES! 


. Eliminates Crude Spill-Over into 
] No Packing Glands 4 ; Pp 
Gas Line 


2 No Metal-to-Metal Seats 5 Operates on Vacuum or Pressure 


3 No Grinding or Reseating e Positive Action—Nothing to Get 


Out of Order 



















~ 427 7 Peel-Off Valve used in thé: : 
[26 Gas Trap takes the place of. 
onal back — regulator, weal 
at flange. 


~~ In operation. crude oil and gas enter the reps 
- Asthe e liquid level rises, the float begins to dom: 
|@S the gas outlet which causes pressure to build 
SS trap. ‘When the pressure becomes. 





‘HOW IT CUTS 


sirloin PRODUCTION COSTS 

OIL WELL iat ; : 
—by eliminating crude spill-over into 

METER AND gas lines. Excessive or unbalanced con- 

AUTOMATIC = ditions of pressure or vacuum do not 

SAMPLER  4ffect the positive, feather-touch opera- 





: : tion of the Bowser Peel-Off Valve. 
provides reliable rec- 


—by reducing gas trap maintenance to a 
negligible item. There is nothing that 
requires attention. The operating prin- 
ciple is as simple as peeling a banana! 


ords of oil well pro- 
duction—both quantity 
and quality at the well. 


LIQUID CONTROL SPECIALISTS SINCE 1885 








Research director 


H. Hugh Willis, nationally known 
specialist in electronics, has been ap- 
— pointed director of 
research and devel- 
opment of The Kel- 
— lex Corporation, 
» atomic energy sub- 
| sidiary of The M.W. 
| Kellogg Company, 
according to an an- 
nouncement by H. 
R. Austin, president 
of both companies. 
Willis was for- 
merly chief research 
director and vice 
president for Sperry Gyroscope Com- 
pany, Inc., and vice president for en- 
gineering and product development of 
Eversharp, Inc. During the war he was 
a member of the radar section of the 
National Defense Research Committee. 





H. Hugh Willis 


Begins Argentina report 

Kenneth J. Langley, well known in the 
oil industry, has announced a new serv- 
ice from Buenos Aires, Argentina. This 
“Argentina News Report” provides sub- 
scribers with a regular source of factual 
data on the Argentine market for indus- 
trial equipment and supplies. Langley 
states that the reports deal primarily 
with the petroleum industry and are air 
mailed on the first, tenth, and twentieth 
of each month. 

The reports contain: Personnel data, 
summary of government invitations to 
bid, current news, summarized drilling 
reports, statistical data, economic review, 
Y.P.F. data, etc. Headquarters are Cor- 
rientes 1115-5A, Buenos Aires. 


London visitor 

Walter Ronald Skinner, London, Eng- 
land, co-publisher of the Oil and Petro- 
leum Year Book, is visiting oil centers 
in America this month. His grandfather 
established the Skinner year book in 
1909 and he and his father, Walter Ed- 
ward Skinner, are now co-publishers. 
The visitor said he expected to return 
next year for the International Petro- 
leum Exposition in Tulsa. 


District manager 

American Car and Foundry Company 
has appointed Henry V. Bootes, formerly 
sales agent, for the position of district 
sales manager, New 
York sales district. 
He will continue to 
make his headquar- 
ters in New York. 

Bootes was pre- 
viously district man- 
ager of The Ohio In- 
jector Company, 
manufacturers of 
railroad equipment. 
During World War 

, II he saw combat du- 
Henry V. Bootes ty in the South Pa- 
cific area where he served as a major in 
the Marine Corps. 
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Sales director 


Brown Oil Tools, Inc., and Brown 
Well Service, Houston, Texas, announce 
the appointment of Harold L. Strader 
as sales director. Strader will head a 
sales organization 
for these companies 
to offer an “on-the- 
spot” engineering 
and sales service. 

The appointment 
of Strader is signifi- 
cant in that it in- 
augurates an en- 
tirely new sales 
policy for both or- 
ganizations. 


Previous to his 
H. L. Strader work with the Brown 
organization, Straderrepresented 
Hughes Tool Company as sales en- 
gineer. Prior to his association with 
Hughes Tool Company he was with The 
Texas Company in the capacity of divi- 
sion petroleum engineer. 
Strader will establish his headquarters 
at Brown Oil Tools, Inc., in Houston. 





Pipe exchange 


A Mid-Continent pipe exchange 
through the medium of which one oil 
operator’s pipe can be traded for that 
of another operator has been establish- 
ed by the Dallas office of the Lucey 
Products Corporation. The exchange 
will be operated without profit in an ef- 
fort to relieve what is considered to be 
a maldistribution of tubular stocks 
throughout the oil country. 

Operators are encouraged to fill out a 
questionnaire that lists pipe they have 
on hand that is not surplus yet is not 
as essential as some other size, weight, 
or grade that they need. Such question- 
naires are then sorted by Lucey, paired 
off as to locality wherever possible, and 
the respective operators are notified that 
the pipe they need is available and how 
to contact those owning it. 

Trades involving very considerable 
footages have been reported by the 
Lucey Products Corporaton. Either new 
or used pipe is handled through the ex- 
change. 


Link-Belt changes 


Link-Belt Company announces the 
following changes in sales management 
personnel: 

James B. Elliott, heretofore divisional 
manager for Caldwell plant products, 
with headquarters at the Caldwell plant 
in Chicago, has been appointed division- 
al sales manager at the company’s plant 
in Minneapolis, Minnesota. 

Erwin A. Wendell, heretofore district 
sales manager, Chicago branch, with 
headquarters at the Pershing Road 
plant, has been appointed divisional 
sales manager for Caldwell plant prod- 
ucts, with headquarters at the Caldwell 
plant. 

T. W. Matchett, heretofore district 
sales engineer at New York, has been 
appointed district sales manager, Chi- 
cago branch, with headquarters at the 
Pershing Road plant: 
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... TINKER= 


TO EVERS —< 
TO CHANCE. +=: 


Old-timers in baseball . . . and the 
thousands of fans who jammed the 
stands game after game .. . will 
long remember the thrill of watching 
the smooth teamwork of baseball's 
great trio . . . Tinker, Evers and 


~ Chance. They formed the greatest 


combination in baseball history, set- 
ting records that have never been 
equaled in the annals of America’s 
favorite game. 

During the same years that Tinker, 
Evers and Chance were setting rec- 
ords in baseball history, another 
combination . . . manufacturers, dis- 
tributors and oil men . . . began 
building a record of teamwork in the 
oil industry. Every year since oil 
country distributors set up shop, soon 
after the Drake Discovery Well, as 
a convenience to Oil Men and manu- 
facturers alike, these distributors 
along with manufacturers have ex- 
panded facilities and services until 
today they cover the entire field of 
industry-wide operations. 

And at these authorized WECO 
distributors, you'll find complete 
stocks of quality WECO Unions, 
Blocks and Compounds . . . Chiksan 
Products, Anchor Burners, Okadee 
Valves, Hamer Line Blinds and Valves 
that have gained a reputation for 
dependability throughout the oil 


Houston 1, Texas 
Export Representation: 


CHIKSAN EXPORT COMPANY 


New York 7 Breo, Calif. 
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Sold Through Leading Supply Stores 


WELL EQUIPMENT MFG. 


Subsidiary of Chiksan Company 





SETTING AN 
EXAMPLE OF TEAMWORK 


IN THE OIL FIELD 





7 . MANUFACTURERS 








THE OIL INDUSTRY 


fields of the world. And behind each 
WECO Product you buy stands the 
service and facilities of WECO and 
your authorized WECO distribu- 
tor... working with Oil Men to pro- 
vide better products and -service to 
the oil industry. 





CORP. 


arine 
watria 


Houston 1} 
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Mass spectrometer in gas analysis 


Tue mass spectrometer, one of the 
newer analytical instruments, has shown 
itself to be a remarkably useful appa- 
ratus in the analysis of gases and com- 
plex mixtures of gases. Many industries. 
such as gas, petroleum, chemicals, and 
rubber, rely heavily on gas analysis, and 
any improvement in methods or appa- 
ratus is of far-reaching importance. Al- 
though established chemical methods 
have long yielded valuable information 
concerning compositions of gases, they 
have serious limitations. 

The nearest approach to a real quali- 
tative and quantitative system of gas 
analysis that has yet been devised is of- 
fered by the mass spectrometer. Gas 
analysis is in some respects the most 
curious branch of analytical chemistry. 
No other kind of analysis of equal im- 
portance is so totally devoid of a definite 
system. When a mineral is analyzed, 
there is a qualitative system for discover- 
ing the elements and radicals present, 
and a quantitative system for determin- 
ing the amounts of each. But when a 
gas mixture is analyzed by the conven- 
tional volumetric chemical methods, the 
kinds of gas present are deduced from 
typical reactions that themselves are de- 
signed to disclose the amounts of these 
gases. In many cases the identifying re- 
action is not sufficiently specific to re- 
solve the mixture to its actual compo- 
nents. Thus combustion methods are in- 
capable of identifying or estimating 
more than 2 hydrocarbons of a related 
series in any one sample. 


The mass spectrometer separates va- 
rious gases on the basis of the actual 
weight of the ions characteristically 
produced on dissociating each molecular 
species by electron bombardment. In 
many instances such a separation af- 
fords a clear-cut identification of each 
component of the mixture. Usually the 
quantitative resolution of the mixture 
may be achieved by the proper mathe- 
matical treatment of the spectrometer 
data; and often the qualitative and 
quantitative processes are simultaneous- 
ly conducted, as in the case of the older 
chemical methods. 


Both the mass spectrometer and the 
conventional volumetric chemical meth- 
ods have recently been used by a group 
of cooperating laboratories in the an- 
alysis of a standard sample of natural 
gas. Twenty laboratories possessing a 
total of 21 spectrometers participated in 
the spectrometric tests, and 30 labora- 
tories in the chemical tests. This repre- 
sents one phase of study of existing 
methods of gas analysis by means of a 
nation-wide cooperative analysis of 
standard samples, which the National 
Bureau of Standards is making in co- 
operation with a sub-committee of the 
American Society for Testing Materials. 
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(These samples are not to be confused 
with the regular standard samples is- 
sued by the Bureau for purchase, but 
are carefully prepared gas samples sup- 
plied to cooperating laboratories). Re- 
ports of this cooperative analysis* give 
for the first time a picture of the actual 
state of gas analysis in this country with 
respect to two of the three most im- 
portant methods of analysis, the third 
method being fractional distillation. 
All analytical data, together with the 
average values derived from each series 
of analyses, have been translated from 
extensive tabular form to a set of fre- 
quency-distribution tests that reveal at 
a glance the entire story both in general 
and in essential detail. Each circle ap- 
pearing on the frequency-distribution 
plots represents a value derived from a 
single analysis. The circles are plotted 
equidistant on the ordinate correspond- 
ing to their value. Thus the abscissas 
are values derived from the analyses, 


*Martin Shepherd, ‘‘Analysis of a Standard 
Sample of Natural Gas by Laboratories Coop- 
erating with the American Society for Testing 
Materials,”’ J. Research NBS, 38, 19 (1947) RP 
1759; Martin Shepherd, ‘“‘Cooperative Analysis 
of a Standard Sample of Natural Gas With the 
Mass Spectrometer,” J. Research, NBS, 38, 491 
(1947) RP 1789. 


and the ordinates indicate the frequency 
with which these values occur. This 
manner of plotting shows clearly the 
distribution of all the results and forms 
a basis of a probability curve, of which 
the maxima are the most probable val- 
ues. These graphical pictures not only 
save hours of study of the tabulated data, 
but actually make the significance of the 
data so self-evident that lengthy and de- 
tailed explanation of each plot is un- 
necessary. 


In general the results are scattered 
considerably more than had been ex- 
pected. The lack of reproducibility be- 
tween laboratories clearly demonstrates 
for the first time the real need for stand- 
ardization of analytical methods and 
procedure in the field of gas analysis. 
Although the spectrometric values show 
better reproductivity and closer agree- 
ment with the known composition than 
do the chemical values, further improve- 
ment is believed possible. As the method 
is new and has not yet been subject to 
great variations of apparatus and pro- 
cedure, efforts are being made to estab- 
lish a standard procedure that will lead 
to even better results with the mass 
spectrometer. xk * 


This typical frequency-distribution plot illustrates the range of values of 
specific gravity obtained by two of the most important methods of gas analy- 
sis. Reading the upper (mass spectrometer) section, it is seen that seven 
analyses yielded the value 0.673, six gave 0.674, etc. The known measured 
value was 0.6820 + 0.00005. The study shows need for standard apparatus. 
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. operating men 
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INSTALLMENT No. 123 

I A valuable and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eleventh year of publi- 

; cation, were designed to save time and effort for the technician and the practical field or plant worker. The tables have 

4 proved one of the most popular and helpful departments of The Petroleum Engineer. Data are presented in the simplest 

; form available with many types of information included that are best presented by curves or nomographs when three or more 

| variables must be considered simultaneously. 

: The Continuous Tables have been developed as a result of suggestions for new tables, direct contributions and 

: improvements to existing tables by members of the petroleum and related industries, including manufacturing concerns, who 

‘ are continually searching for practical information reduced by computation to tabular form readily applicable to the prob- 

. lems daily confronting them that might otherwise necessitate a more or less tedious calculation. These contributions and sug- 

| gestions from the industry have resulted in a valuable exchange of information and data contributing to the progress of the 

D industry as a whole. 

: This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 

| 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941, 

_ ee issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 

‘ 1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the 
October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, issue; 95-97, inclu- 
sive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue; 101-103, inclusive, in the January, 1946, issue; 
104-106, inclusive, in the April, 1946, issue; 107-109, inclusive, in the July, 1946, issue; 110-112, inclusive, in the October, 
1946, issue; 113-115, inclusive, in the January, 1947, issue; 116-118, inclusive, in the April, 1947, issue; 119-121, inclusive, 
in the July, 1947, issue. 

Index No. Page Issue 
Selection of multi-cylinder gas engines for pumping oil wells........................ (sheet 1) P 514. 203 Aug. 
Selection of multi-cylinder gas engines for pumping oil wells ......................... (sheet 2) P 514. 255 Sept. 
Investigation, development, and operation of water flood projects ................. (sheet 1) P 538. 257 Sept. 
Investigation, development, and operation of water flood projects................ (sheet 2) P 538. 261 Sept. 
Investigation, development, and operation of water flood projects —.............. (sheet 3) P 538. 263 Sept. 
Method of selecting storage tanks for pipe line service —............................. -culestiamaaaniiaiaa P 640.143. 265 Sept. 
Corrosion tests of various metals and alloys in distillation equipment.......... (sheet 1) P 741.6 253 Sept. 
Corrosion tests of various metals and alloys in distillation equipment .........(sheet 2) P 741.6 259 Sept. 
Method of determining condensate content of natural gas ........................... (sheet 5) P 771.2 205 Aug. 
Method of determining condensate content of natural gas... .....-........ (sheet 6) P 771.2 207 Aug. 
Method of determining condensate content of natural gas.......................... (sheet 7) P 771.2 209 Aug. 
Method of determining condensate content of natural gas............................... (sheet 8) P 771.2 211 Aug. 

. Method of determining condensate content of natural gas......................-....... (sheet 9) P 771.2 213 Aug. 
Method of determining condensate content of natural gas.............................. (sheet 10) P 771.2 215 Aug. 

| 

| INDEX TO ADVERTISERS IN TABLES 

| Page Issue Backing Table No. 

| Babcock & Wilcox Tube Company, Ime... eee cee cece eee -n---- (Sheet 1) 254 Sept. P 741.6 
i eA 2 sai ckiniatansia teenigindsaaiddn thas ediesaeaniemmtiaapnanadl (sheet 1) 258 Sept. P 538. 
Griscom-Russell Co, _.....°............ Fe Ene TE EN DORE REE Nn (sheet 2) 260 Sept. P 741.6 
Houston Lighting & Power Co... capaci cusiid ciate: atelier ie Sept. P 640.143. 
Hyatt Bearings Div.; General Motors Corp... ---.---seeeseeceeeeeeee See (sheet 2) 262 Sept. P 538. 
pS ne (sheet 2) 256 Sept. P 514. 
- ss 3 I ee mea E AC (sheet 3) 264 Sept. P 538. 
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LINK-BELT Silverlink 
ROLLER CHAIN 


GIVES THIS RIG A 


HEAD START 


| ON TOUGH SERVICE 














All the essentials for speedy, economical drilling operations in the toughest 
service are packed into this Texas Iron Works CT-5 Portable Rig. And 
chief among these features is the double width Link-Belt Silverlink Roller 
Chain drive directly across from the input shaft of the heavy duty herring- 
bone transmission to the drum, providing a fifth... or high... speed to 
the drum, entirely independent of the four forward speeds in the trans- 
mission. Yes, Link-Belt Silverlink Roller Chain . . . running over machine- 
cut, heat-treated sprockets with force feed lubrication ... throughout the 
TIW high speed draw-works gives this compact portable rig a head start 
on tough, speedy service. 

Link-Belt Silverlink Roller Chain is more than ever the choice of the 
oil country for fast, tough service because Silverlink has a heritage of more 
than seventy-one years of continuous improvements behind it .. . be- 


cause Silverlink today continues to set the pace in all kinds of service 
for dependability. 


> E-Z-ASSEMBLY ~< 
Link-Belt Engineers have developed a construction that makes assembly and dis- 
assembly of multiple width chains in the field much easier. The press fits between 


4 chain pins and center sidebars have been eliminated, but load distribution across 
‘As . 2 the width of the chain has been maintained. 
1: 
ik 


= wih 


0,775 


LINK-BELT COMPANY 
ees! = CHAINS AND SPROCKETS 


A Type for Every OIL INDUSTRY SERVICE 
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CORROSION TESTS OF VARIOUS METALS AND ALLOYS IN DISTILLATION EQUIPMENT 





As a general rule the most satisfactory 
approach is to consider each refining 
process separately and not to confuse 
the subject by attempting to consider too 
many problems at a time. In line with 
this concept the writers limited them- 
selves to the presentation of the results 
obtained from a number of plant corros- 
sion tests in atmospheric crude distilla- 
tion and in the separation, fractionation. 


terms of mgs per sq dm per day, and 
these rates transposed to inch penetra- 
tion per year (ipy), the unit used in the 
accompanying tables. This unit is based 
upon the assumption of uniform corro- 
sion in practice from one side of the 
metal only. The rate shown for each ma- 
terial is the average of the two specimens 
included in each test. In addition, each 
specimen was examined for cracking, 


pitting, and other forms of local attack. 
Where pitting or local attack occurred, 
depth of the five or ten deepest pits was 
measured microscopically or with a 
depth gauge. In the accompanying tables 
maximum depth of pitting is reported, 
where it occurred. 

Approximate compositions of the met- 
als and alloys included in one or more 
of these tests are shown in Table 1] 





and stabilization of the primary products 
from thermal cracking, processes that 
are common to most refineries, small or 
large. 

The corrosion tests reported here were 
made with the spool-type specimen hold- 
er illustrated in Fig. 1. This method of 
testing is substantially in accord with 
A.S.T.M. Recommended Practice for 
Conducting Plant Corrosion Tests, A224- 
41.1 Briefly. the assembly consists of 
previously cleaned and weighed speci- 
mens of the several metals and alloys to 
be tested, mounted on the spool-type 
holder with non-metallic parts of porce- 
lain to separate and insulate the speci- 
mens from each other and from the me- 
tallic parts of the holder. Two similar 
specimens of each material were includ- 
ed on each spool. The completed test 
assemblies were fastened firmly in place 
in the desired test locations in operating 
& plant equipment and allowed to remain 

for sufficient lengths of time to give reli- 
able indications of corrosion behavior. 
Each of the test specimens used had an 
exposed area of 0.5 sq dm. 

Upon completion of tests, the test 
spools were removed, dismantled, and 
the specimens examined, cleaned of all 
scale and corrosion product, and re- 
weighed. From the weight losses, areas 
of specimens and duration of exposure, 
the corrosion rates were calculated in 








‘A.S.T.M. Standards, Part I, p. 522, 1944. 


FIG. 1. Spool-type specimens holder used in plant corrosion tests. 














TABLE 1. Nominal compositions of metals and alloys used in corrosion tests. 









































Material Nickel, Copper, Chromium, Tron, Molybdenum,| Silicon, Manganese, Carbon, Zinc, Other, 
per cent per cent per cent per cent per cent per cent per cent per cent per cent per cent 
Monel NRE Dae RAR eR NA en 67.0 | 30.0 1.4 0.1 1.0 0.15 
eee ores 99.4 0.1 0.15 0.05 0.2 0.J 
EE OOS eae eae ee 78.5 0.2 14.0 6.5 0.25 0.25 0.08 
18-8 stainless steel (type 302)............... 8-10 17-19 Bal. 0.75 max. | 2.0 max. | 0.20 max. 
18-8 stainless steel (type SS 8-10 18-20 Bal. 0.75 max. | 2.0 max. | 0.08 max. 
18-8 Mo stainless steel (type 316)........... 10 min. 16 min. Bal. 2-3 0.75 max. | 2.0 max. | 0.08 max. 
14-18 per cent Cr steel (type tt) Reagan casks | 14-18 Bal. 1.0 max. 1.0 max. | 0.12 max. 
10-14 per cent Cr steel (type _ eas 10-14 Bal. 0.75 max. | 0.60 max. | 0.15 max. 
4-6 Cr steel (type 502)... meet | 4-4 Bal. 0.45—-0.65 | 0.50 max. | 0.5 0.15 max. 
70-30 copper-nickel..................00008 30.0 70.0 
eee ee eee | 71.0 28.0 8n 1.0 
eS ere ene | 99.9 
Cee eer ner ne } 96.0 3.0 1.0 
RES ogi calee duh ea ecenn | 85.0 15.0 
ES, on. unloads sien s <cucdae mone | 65.0 35.0 
CSE ES AT ee P Pb 99.9 
. | ea 220 22.0 1.0 2.0 
Rs cee Pac xb abu tcwideaswisreee 6.0 32 0 1.0 1.0 
Hastelloy C........ Diciakecakecce~es cawnen HH 2 } 17.0 6.0 19.0 1.0 1.0 W 5.0 
SSE eree res it | 4.0 21.0 6.0 6.0 1.0 1.0 Wi1.0 
MRIS noo casas cnc aoceens gi Al 99.0 
Ni- -Resist (type X Riese eka ees alkanes f —_* 5.5—7.5 1.75—2.50 Bal. | 1.0—2.5 1.0—1.5 3.0 max. | (min.) 
eee ty, SOO ee | O.5max. | 1.75—-2.50 Bal. | 1.02.5 0.8—1.5 3.0 max, 
5 per cent Peon (BAE 2512).. i OS. 25 Bal. | | 0.3—0.6 0.10-0.20 
| 2  a Bal. | | 0.3—0.5 0.20 max. 
en a Le a | Bal. | 1.5-2.5 | 0.5—-1.0 | 3.03.5 








Taken from the exclusive article, “Corrosion Tests in Distillation Equipment,” by W. Z. Friend and J. F. Mason, Jr., published in The Petroleum 
Engineer, May, 1947, pages 192 to 204, inclusive. 
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Male nnn enn e nee fee eee 


TH iS THE BABCOCK & WILCOX TUBE COMPANY 


Beaver Falls, Pennsylvania 


Please send me ____ copies of TECHNICAL BULLETIN 9-A .. . "Methods of Working 
Seamless Tubes and Pipe of the Intermediate B&W Croloys.” 
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HERE is a wealth of up-to-date practical 
information and instructions for working B&W 
Croloy tubes and pipe of the ferritic, air- 
hardening type, containing 1% to 9 percent 
chromium. Valuable data is presented in 
tabular form for ready reference of everyone 
working with these heat-resisting tubular 
products for super-heaters, heat exchangers, 
furnaces and high-temperature lines. 


TA-1392S 


Lig * 
| = ad mua 








Other B&W Products 


THE BABCOCK & WILCOX CO. 
65 LIBERTY STREET * NEW YORK 6, N. Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces * Super- 
heaters ° Economizers * Air Heaters * Pulverized-Coal 
Equipment ° Chain-Grate Stokers * Oil, Gas and Multi- 
€vel Burners ¢ Refractories ¢ Process Equipment. 
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SELECTION OF MULTI-CYLINDER GAS ENGINES FOR PUMPING OIL WELLS 





Actual field experience indicates the 
best gas engine operating conditions are 
obtained when the engine is operated at 
900-1000 fpm piston speed and 60-65 
per cent of bmep. For the required 
horsepower the engine size may be cal- 
culated from the following formula: 


Hp = 


Where: 

P = brake mean eff. press., psi, 

L = length of stroke, ft, 

A = area of cylinder, sq in., 

N = number of firing strokes per min, 

Hp = brake horsepower. 

Converting LA to total engine dis- 

placement the formula becomes: 
D Hp X 792,000 


RX<P 
Where: 


D = displacement, cu in., 
Hp = brake horsepower, 

R = revolutions per min, 

P = brake mean effective press., psi. 

The next step in engine selection aft- 
er determining the displacement or size 
of engine needed to provide the required 
horsepower at the proper speed, is to 
select the make of engine. 

The selection of engine should not be 
made on price alone and the various 
makes should only be compared on the 
basis of oil-field power units fully equip- 
ped to perform the required job. Water 
temperature and oil pressure cut-off 
switches, oil filter, and oil bath air clean- 
er, as well as suitable enclosures for 
weather protection are all part of the 
necessary equipment. If the engine is to 
be started with service truck batteries 
then a starter and cable connection re- 
ceptacle are needed. 

A volume of 11-13 cu ft per bhp-hr of 
suitable gas at a minimum pressure of 
8-12 in. of water or 4-6 oz (which cor- 
responds to gasoline level in carburetor) 
is necessary at the location. It is well to 
determine the Btu content, for a gas with 
900-1200 Btu per cut ft will operate sat- 
isfactorily with standard carburetor 
equipment whereas gas containing less 
than 900 Btu per cu ft usually requires 
special carburetor equipment. 

Suitable scrubbing equipment is re- 
quired to remove all water and foreign 
material from the gas. Water usually 
will make its presence known by stalling 
the engine but dust and foreign mate- 
rial will go through the engine and even 
in small quantities cause excessive wear 
and damage to all working parts. For 
example, a gas engine pulling a 40-hp 
load 24 hr per day will consume ap- 
proximately 4,200,000 cut ft of gas per 
year. If the gas contains as little as one 
grain (1/7000 lb) of dust or foreign 
material per cut ft then 600 lb per year 
will go through the engine. For the 


33,000 





FIG. 3. Manifold depression curve. 
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same reason it is necessary to thorough- 
ly clean the air entering the carburetor 
by using the best type of air filter. 

Experience indicates that the engine 
should be operated under sufficient load 
to maintain normal operating tempera- 
tures and the additional horsepower 
over the normal requirements should be 
held to a minimum to prevent low op- 
erating temperatures. In areas where 
horsepower requirements diminish due 
to natural decline or increase due to 
production of additional water, it is ad- 
vantageous to transfer engines rather 
than provide additional horsepower in 
the initial installation. 

An important step in engine installa- 
tion is the selection of engine V-belt 
sheave, which may be calculated as fol- 


lows: 
g- £XRXDXS 

_ 6F 

Where: 

d = pitch diam of engine or driving 
sheave, 

C = cycles per min of pumping unit, 

R = gear ratio of pumping unit speed 
reducer, 








‘\ 
~ 


NIN 


SO 60 70 80 90 100 


OF FULL LOAD HP 


D = pitch diam of driven or speed re- 

ducer sheave, 

S = length of engine stroke, in., 

F = piston speed of engine, ft per 

min. 

After installation work has been com- 
pleted, the engine should be oiled and 
greased, the radiator filled with water, 
crankcase filled to operating level with 
a good grade of lubricating oil, the en- 
gine started and brought up to operat- 
ing temperature before starting the 
pumping unit. After the well has pump- 
ed for sufficient time to reach average 
conditions, the pumping unit should be 
rechecked for proper counterbalance, 
and observations made of the gas engine 
speed and the intake manifold vacuum. 

A good indication of engine load may 
be obtained from vacuum readings taken 
at operating speed under load and at 
the same speed without load and refer- 


ring to the manifold depression curve 
(Fig. 3). 


Taken from the article, ‘Selection of multi- 
cylinder gas engines,’’ by Fred E. Hummel, Shell 

il Company, Inc., that was og in The 
Petroleum Engineer, April, 1947, pages 120 to 
126, inclusive. 
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IN SKID MOUNTED SERVICING AND DRILLING UNITS 





THE WALDRIP “302” INCORPORATES NEW, MODERN DESIGN 
FEATURES THAT ASSURE OUTSTANDING PERFORMANCE 


The Waldrip “302” is a skid mounted double 
drum hoist designed to service wells to 4,000 
feet or to clean out, deepen and work over 
wells to 2,500 feet. It has a net hook horse- 
power of 117 and will start 4,000 feet of 2” 
tubing off bottom at 90 feet per minute with 
three lines up. 


This new hoist incorporates many extra values 
such as direct air-operated clutches—removable 
hardened alloy steel brake rims—large, water- 
cooled, fully equalized brakes—full-floating, 
anti-friction bearing equipped drums—torque 
converter or gear box drive—one hand lever 
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provides finger-tip clutch and throttle control 
with instantaneous shifting—electrically welded, 
one-piece steel frame—smooth contour, easily 
removed guards—exceptionally light and com- 
pact—may be equipped with. gas, gasoline, 
butane or Diesel engine. 


WRITE FOR DETAILED SPECIFICATIONS 


WALDRIP 


ENGINEERING COMPANY 
11810 CENTER ST., HOLLYDALE, CALIF. 
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INVESTIGATION, DEVELOPMENT, AND OPERATION OF WATER FLOOD PROJECTS 





Although there have been failures, 
water flooding, in general, has been suc- 
cessful and economical. The successful 
water floods are the result of having: 

1. Sufficient sand to flood. 

2. Reservoirs with satisfactory water 
flooding characteristics. 

3. A planned economic flooding pro- 
gram. 

4. Received an ample price for the 
produced oil to pay expenses resulting 
in a net profit. 

Water flooding projects that failed 
usually had unsatisfactory reservoir 
flooding characteristics resulting in low 
water flood oil production, the value of 
which, under prevailing economic con- 
ditions at the time, could not pay out the 
cost of the projects. Present methods of 
studying reservoirs in many cases could 
have detected the unsatisfactory reser- 
voir characteristics, resulting in utilizing 
a different flooding program, and/or 
they probably would not have been put 
in operation. 

The primary production of leases that 
have and are being water flooded in 
Oklahoma, Kansas, and the eastern fields 
were usually from 3000 to 6000 bbl of 
oil per acre. Water flood oil production 
from the successfully completed floods 
equals or exceeds the primary produc- 
tion. In North Texas the primary pro- 
duction of individual leases is in general 
lower per acre than in some of the other 
areas that have been flooded. This con- 
dition is the result of having thinner 
sand reservoirs. Consequently, to avoid 
water flooding failures in North Texas, 
both from the standpoint of oil produc- 
tion and economics, it is essential that 
each individual project be evaluated 
completely before they are inaugurated. 
Such evaluations should utilize all the 
past primary producing and reservoir 
data that are available for consideration. 

Leases or fields that are being studied 
for water flooding under present eco- 
nomic conditions in North Texas should 
meet certain generalized specifications : 

1. The reservoir should be: 

a. Gas expansion type. 
b. A blanket sand. 

2. Viscosity of oil should be relatively 
low, 15 centipose or below. 

3. Leases should have produced very 
little water during their primary 
production life. 

4. Wells can be 2000 ft in depth or 
less. 

5. The 2000-ft wells should have at 
least 25 ft of permeable produc- 
tive sand, or more, while 500 to 
1000-ft wells should have at least 
12 to 18 ft of sand. 

6. Porosity of sand should be about 
18 per cent or more, and the per-- 


Taken from the article, “‘Some Practical Aspects of Water Flooding Operations,” 
and Gas Association meeting at Wichita Falls, Texas, on March 8, 1947, and published in The Petroleum E ngineer, April, 1947, pages 128 to 146, 


inclusive. 


meability, regardless of magni- 
tude, should be relatively uniform. 
Accumulated past primary oil pro- 
duction should be equivalent to 25 
or 30 per cent or less of the theo- 
retical total void space in the reser- 
voir while allowing 30 per cent for 
connate water. 

8. Particular attention should be paid 
to the method wells have been 
plugged and abandoned in the past 
to ascertain, if possible, whether or 
not the leases might be watered out 
by the slow encroachment of water 
in the reservoir from improperly 
plugged wells. 

9. Water supply in the area—prefer- 
ably subsurface salt water—should 
be ample to carry on a complete 
water flood program. 

Table 1 presents the preliminary pro- 
duction data and factors considered 
while making a preliminary study of a 
water flood program. The important data 
in Table 1 is the Gross Primary Oil Pro- 


TABLE 1. Preliminary production data, 
Lease “A”, Magnolia Petroleum 
Company. 


Producing sand...... 
Number producing wells... 
Average total depth, ft... . ees 1 ws 
Average sand thickness, ft.............. i 60 
Estimated average porosity, per cent...... 20 
Approximate gross production start to January 

1, 1942, bbl.. , 3,549,000 
Productive acres... 540 


.Bartlesv > 


Average gross barrels per ‘produc tive acre..... 6,572 
Approximate future total gross oil reserve under 

normal operation, bbl..................... 354,000 
Approximate future gross oil reserve per acre 

under normal operation, bbl. Sarats 540 


Estimated future total gross oil reserve » by water 


REE ene ee ae ene en eee 2,700,000 
Estimated future gross oil reserve per acre by 


ne iene er ere ee 5,000 
Increase in gross oil reserve per acre by water 


flood. . PPT ee rr ere eee eee ee 4,360 


T ABL E 2. Exhibit “Cc”. Interest factors. Lease A. 





Producing wells 


No. | Interest 





| Acres | Interest 
factor factor 
Company “A” ; ; 7 0. 1279797 | 80 | 0 1454546 | 
Company “B” 8 | 80 | 
2 | 20 
Total........ 10 | 0.1818182| 100 | 0.1818181 | 
ao ae 2 | 20 | 
; 8 | | _ 80 | 
Total.......| 10 | 0. 1818182 | 100 | 0. 1818181 
Company “D"...| 2 | 0.0363637 20 | 0.0363637 
Company “E” | 4 | 00727273 40 | 0.0727273 | 
Company “F"...| 15 | o727272 | 130 | 0.2363636 
Company “G". . | 7 | 0.1272727 | 80 | 0.1454546 | 
Grand total 1 55 | 10000000 | _ 550 | 


| Developed acreage 


1.000000 | 3,549,115 | “10000000 | 1 11,916 | 1.000000 


by Halbert M. McClain, presented before the North Texas Oil 


duction—3.549,000 bbl of oil or 6,572 
bbl of oil per acre. Also it is indicated 
that Lease A should produce only an 
additional 354,000 bbl of oil under meth- 
ods being used prior to water flooding. 
Ordinarily a reservoir with suitable 
flooding characteristics will produce by 
flooding a volume of oil comparable to 
the primary production. To maintain a 
conservative evaluation, it was estimated 
that Lease A should produce about 75 
per cent of its primary production or 
5000 bbl of oil per acre—2,700,000 bbl 
of oil for the entire project under a suit- 
able water flood. 

The average sand thickness of 60 ft 
shown in Table 1 was determined from 
an isopach map that was prepared from 
drillers’ well logs. Subsequent drilling 
and coring of input wells throughout the 
lease proved definitely that the produc- 
tive sand consisted of only about 50 per 
cent of the total section drilled as being 
productive. 

Unitization. The producing properties 
included in Lease A were originally op- 
erated as seven different leases. In order 
that the maximum efficiency of the pro- 
posed water flood could be realized the 
seven leases were unitized under one 
lease. Table 2 indicates the method used 
to determine the interest factor for each 
class of data as well as the average inter- 
est factor for the individual companies. 
The past production data that was used 
to determine the interest factor for each 
of the individual companies is as follows: 

1. Total wells producing at time of 
unitization. 

Productive acreage. 

Cumulative oil production. 
Current production as reflected 
through a recent six months’ pro- 
ducing period. 


nN 


fe Ww 
















Gross cumulative Six mos production, 


production 2 oe bbl a 
. I factor, 
Bbl to Interest Ending Interest per cent 
6-1-42 factor 6-1-42 factor 
383,412 | 0.1080303 | 991 | 0.0831655 | 11.598 
581,993 2,211 
| 56,180 330 
| 638,173 | 0.1798119 | 2,541 | 0.2132426 | 18.917 
| 164,724 | 418 
| 529,421 | 1,608 
694,145 | 0.1955826 | 2,026 | 0.1700235 | 18.231 
164,724 | 0.044126 | 418 | 0.0350790 | 3.856 
331,297 | 0.0033464 | 1,171  0.0982712 8.427 
| 875,867 | 0.2467846 | 3,828 | 0.3212487 26.928 
461,497 | 0.1300316 | 941 | 0.0789695 12.043 


100.000, 
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a boon to booms 













































































off-location analysis with on-loeation results’ 


Six months ago Core Lab angounced completion of a two- 
year experiment, called “Project Alaska’’, which proved, 
beyond all possible doubt that— frozen cores will retain 


indefinitely all characteristics and properties necessary for 
reliable analysis. 


Today, numerous companies and independent operators are 
now asking for Core Lab’s special quick-freeze boxes to be 
placed at well sites in anticipation of core analysis. They have 
learned that where uncertain drilling conditions, location of 
operations, loss of cores, and other uncontrollable factors 
might result in unnecessary expense of obtaining and holding 
portable equipment on the well, cores can now be quickly 
frozen and delivered from location to Core Lab’s laboratory 


facilities located in every major oil producing area in the 
United States. 


CORE LABORATORIES, INC. 


“If it's worth coring, it's worth analyzing.” 
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@ DALLAS 11, TEXAS 


Here an economical analysis for permeability, porosity, oil and 
water saturation, calculated connate water saturation, and 
gravity are quickly summarized into a comprehensive Core 
Analysis Report on types of probable production and a 
prediction of the total amount of recoverable oil. 


Under ordinary conditions, information needed immediately 
can be communicated to the well site almost as soon as if the 


analysis was made on location — and at a substantial reduction 
in Cost. 


For further information concerning the delivery and use of a 
special quick-freeze box for “off-location analysis with on- 
location results”, call the Core Lab base-point nearest you. 


* Another step pioneered by Core Lab in the advancement of 
Petroleum Reservoir Engineering. 
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CORROSION TESTS OF VARIOUS METALS AND ALLOYS IN DISTILLATION EQUIPMENT 


@ Atmospheric crude distillation. Cor- 
rosion in atmospheric crude distillation 
arises chiefly from two sources: (1) 
From hydrochloric acid, either formed 
by hydrolysis of chloride salts, espe- 
cially calcium and magnesium chloride, 
entrained in the crudes, or added by the 
acidizing of wells, and (2) from hydro- 
gen sulphide and other sulphur com- 
pounds present in the crudes. Corrosion 
from both of these sources appears to 
have been increasing in recent years due 
to the use of crudes with higher salt and 
sulphur contents. Despite the customary 
practice of settling the salt water from 
crudes, and in some cases the use of 
special desalting processes, there still 
appears to be enough salt water dis- 
persed in such crudes to result in the 
formation of an acid condition. Corro- 
sion is mitigated in some cases by injec- 
tion of ammonia into the distillation 
system to neutralize part of the acid, but 
experience would indicate that this fre- 
quently is not an adequate solution to 
the problem. 

Table 2 gives the results of corrosion 
tests on or above the top plate of atmos- 
pheric crude distillation towers in seven 
different refineries in a number of dif- 
ferent geographical locations. Unfor- 
tunately, it was not possible in all cases 
to obtain as complete information as was 
desired concerning the source and previ- 
ous treatment of the charging crudes. It 
is apparent, however, from the corrosion 
rates that a number of them were salty 
crudes, and that hydrochloric acid was 
present as a corrosive agent. These are 
characterized principally by the pitting 
or corrosive attack that occurs on the 
stainless steels as well as by the more 
severe corrosion of mild steel. 

In further connection with the han- 
dling of straight-run gasoline and reflux 
from crude topping the corrosion test 
results in Table 3 are presented. These 
tests also were made in a number of dif- 




















TABLE 2. Plant corrosion tests in top of crude topping towers. 





Test 1—In straight run gasoline vapor in - of tower. Sulphur content 0.99 per cent. Average temperature 220 F. Duration 
of test 410 days. Canadian refinery 


Test 2—In straight run gasoline vapor in an of tower containing some hydrogen chloride and hydrogen sulphide. Sulphur 
content 0.036 per cent. Average temperature 310 F. Duration of test 252 days. Canadian refinery. 


Test 3—In straight run gasoline vapor at top of tray of tower containin a jy hydrogen chloride and hydrogen sulphide. Crude 
charged to unit is d onia injected into crude and into top tray reflux to control and hold pH of water 
taken from gasoline separator at 8.5 average. Average temperature 240 F. Duration of test 110 days. Ohio refinery. 


Test 4—In straight run gasoline vapor in top of tower. Duration of test 106 days. Ohio refinery. 
Test 5—In oa ag run gasoline vapor at top tray of tower containing some hydrogen chloride. Duration of test 90 days. Mich- 


Test 6—In s phen oy run gasoline vapor in top of tower. Average temp. 250 F. Duration of test 60 days. West Texas crude. 
Test 7— “4 oo tun gasoline vapor 10-in. above top tray of tower. 88 pie per hr sodium carbonate injected into crude 





























verage temperature 185 F. Duration of test 120 days. East crude. 
Corrosion rate, inch penetration per year 
Material | 
Test | Test2 | Test3 | Test4 | Test5 | Test 6 | Test 7 
ae eka ese kadabe 0.0005 | 0.0013 | 0.0037 | 0.0030 0.0075 | 0.0031 | 0.014 
BN chad a usm aeboneenians ese 0.0002! 0.0016 0.00215 0.00275 | 0.0069 | 0.0057* | 0.011 
Ross sce ce ctu nan sist sera 0.0002 0.0012 0.0014 0.0020 | .. | 0.0178 | 0.035 
18-8 stainless steel (type +0.00012 0.0008 =e 0.00025 | 0.025 | od | 0.029 
18-8 stainless steel (type 304)... af 3 | 9.00028 | * | 0.029 
18-8 Mo stainless steel (type 316)... . ee a 0.0004 oe ; 0.053" | 0.025 
13 per cent Cr steel (type 410)....... 0.00035 0.0036 0.00747 0.0078 ; -- | 0.061 
ne r cent Cr steel (type 502)... ... 0.6005 0.0049 * come 
r—12 Ni (type 309)............ ce ue 0.0014¢ is 
Hnstelloy _ SSS ree 0 0001 0.0011 ; : 
dhunleams ee creci een 0.0003 0.0051 ee , - 
Admiralty metal................--. 0.0007 | 0.0033 - 0.022 |” 0.087 
70-30 copper-nickel................. 2 .. | 0.010 | s 0.017 
err ee . 2 5% 3 
IIR oo sia aieew xen amen . 0.0077 | aE 
aie as ieaskiok Siavéexseneds . 0.0072 oe .. | 0.083 
cs in paanennaanahesis a ie ; .. | 0.024 
OO OO 0.0007 0.0034 a Be 
5 per os nickel steel (SAE 2512). . — s ., re ois bd : 
Mild stee ei ekan dea Gaines ab 65 ain 0.0031 0.019 0.016 0.0093 | 0.049 | * | 0.091 
Nine (type 1)........ ATES 0.0004 0.009 oe 0.0032 | 0.051 ; 
2 0 Se ene 0.0007 0.020 a 0.012 | | 0.1811 
tLess than. 
*Specimens completely destroyed during test. Original thickness 0.031-in. 
'Local attack in the form of pitting to a maximum depth of 0.010-in. 
Local attack in the form of pitting to a maximum depth of 0.018-in. 
$Local attack in the form of pitting to a maximum depth of 0.008-in. Loca! attack. 
‘Local attack in the form of pitting to a maximum depth of 0.012-in. NGraphitized. 


Local attack in the form of pitting to a maximum depth of 0.009-in. 
6Local attack in the form of pitting to a maximum depth of 0.011-in. 
7S8pecimens perforated during test. Original thickness of 0.031-in. 

8Local art in the form of pitting to a maximum depth of 0.016-in. 
*Local attack in the form of pitting to a maximum depth of 0 013-in. 








TABLE 3. Plant corrosion tests in straight-run gasoline fre rom n crude topping towers. 








Test a in 62° API gasoline distillate in reflux drum. Ammonia added to system to pH 7-8. Average temperature 
00 F. Duration of test 180 days. Ohio refinery—Illinois crude. 
Test wie vapor and condensate in vapor line preceding secondary condenser. Duration of test 81 days. Ohio refinery. 
Test 3—In storage of untreated efraignt run gasoline. Temperature 44-84 F. Duration of test 96 days. Kansas refinery. 
Location A—Immersed in liquid gasoline 0.02-0.03 gm/1H?S. 
Pre B—In gasoline vapor mixed with 50-60 per cent air. Mixture contained 10 to 60 grains H?S per cu ft. 
Test 4—In y Y= of untreated straight-run gasoline in vapor line of first condenser. Average temperature 425 F. Duration of 
test 290 days. (Plant in operation approximately one-third of total elapsed time.) Kentucky refinery. 
Test 5—In straight run gasoline vapor and ry in shell ~ of condenser on unit handling sweet crudes. Average 
temperature 350 F. Duration of test 365 days. Louisiana refinery. 


Test 6—In vapor section of storage tank handling untreated straight run gasoline. Temperature 50-110 F. Duration of test 
195 days. Pennsylvania refinery. 





Corrosion rate, inch penetration per year 



































ferent refineries in the untreated gaso- Test 1 | Test 2 Test 3 Test 5 | Test5 | Test 6 
i isti i Location A|Location B 
line distilled from a variety of crudes. I ks gen as 0.0015 | 0.0045 | 6.0007 | 0.0024 | 0.0004 | 0.0003 | 0.0014 
Conditions involving the greatest amount Nickel. 2.22.2 2022222222200 0.0008! | 0.00304 | 0.0012" | 0.0023 | 0.0007 | 0.0003 | 0.0009 
of red are associated with Tests 1, 2, 18 sae ele i: pasties we oie (00 i ees . 1 10.0001 
: : 18-8 stainless steel (type 304)........ ( = j 0001 | 
and 4, where corrosion of mild steel was 153 Mia "eainless tect (type 316) 2.| 0-000! a - oT : 
greatest and the most significant pitting 17-19 per cent Cr steel (type 480)... : ae ee | 19.0001 
of chromium-containing alloys occurred. iumimum 28.00 esse | | o:00028 | 0:0001 bee 
‘ Admiralty metal.................-. . | 0.012 0.0025° | 0.0010 | 0.0037 | 0.0003 | 0.0c18 
Taken from the exclusive article, ‘‘Corrosion 70-30 copper nickel................. es 0.009? 0 0007 0.0028 0.0009 B 0.0004 0.0614 
Tests in Distillation Equipment,” by W. Z. Copper ere ee ee ee eee ee ee eee ee 0 0197 | : 0 0008 0.0088 
Friend and J. F. Mason, Jr., published in The = Chemical lead..................--.. a iets x 4 : | 0.0008 i 
Petroleum Engineer, May, 1947, pages 192 to § ont nickel steel (SAE 2512)... . a a - P v 0.0046 
204, inclusive. NEMS ese nc cenceciaus 0.00788 * 0.0020 | 0.0055 | 0.0127 | 0.0009 | 0.0082 
Ni-Resiet onel La ORD 0.0014 -. | 0.0006 | 0.0007 | 0.0663 | 40.0001 a 
Ni-Resist (type II). ..............4. 0.0013 ; | 
3 per cent ni . sy gaia 0.0052 a 2 : | a 
a alas RD 0 0066 0.0034 | 0.0026 | 0.011 | 0.0004 | : 
{Less than. 78pecimens lorated ra test. Original thickness 0.031-in. 
Local attack in the form of pitting to a maximum depth of 0.004-in. 8Local at: in the form of pitting to a maximum depth of 0.008-in. 


2Local attack in the form of pitting to a maximum depth of 0.005-in. 
8Local attack in the form of pitting to a maximum depth of 0.011-in. 
‘Local attack in the form of pitting to a maximum depth of 0.009-in. 
SLocal attack in the form of pitting to a maximum depth of 0.007-in. 


*Local attack in the form of pitting to a maximum depth of 0.017-in. 
“Local attack in the form of pitting to a maximum depth of 0.006-in. 
"Local attack in the form of pitting to a maximum depth of 0.016-in. 


*Local attack in the form of pitting to a maximum depth of 0.0265-in. 
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@ Whatever the SERVICE... cooling .. . heat- 
ing ... condensing ... heat exchange; 


@ Whatever the OPERATING CONDITIONS ... 
pressure ... temperature ... capacity; 


@ Whatever the FLUID... liquid...gas... 
vapor... 


G-R has the right design and construction of 
tubular unit for every requirement, based on 
more than three-quarters of a century of special- 
ized experience in building heat transfer ap- 
paratus, and the results obtained in many 
hundreds of thousands of installations. 


G-R designs include units with floating heads, 
fixed heads and U-tubes...stationary heads 
with separate and integral tube sheets... 
bare and finned tubes... bladed, orifice, and 


& 
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You'll find 


G-=R design 


segmental type transverse baffles... welded, 
packed and adjustable longitudinal baffles for 
two-pass shell ...and various types of station- 
ary head closures. 

G-R tubular heat exchangers include exclusive 
features that assure leak-proof joints between 
passes in stationary and floating heads, last- 
ingly tight tube joints, effective use of shell 
space for greatest heat transfer, convenience of 
inspection and lowest maintenance expense. 

In addition, G-R recommendations are im- 
partial as well as authoritative, because of the 
unequalled variety of heat transfer apparatus 
which has been developed by the G-R engineers. 

This impartial, authoritative advice is offered 
without charge or obligation. Write for recom- 
mendations on any heat transfer service in 
which you are interested. 


THE GRISCOM-RUSSELL CQO. 
285 Madison Avenue 


. New York 17, N. Y. 


GRISCOM-RUSSELL 
Pioneers in Heat Transfer Annaralus 
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INVESTIGATION, DEVELOPMENT, AND OPERATION OF WATER FLOOD PROJECTS 








After completing the unitization pro- 
gram for Lease A, which consisted of 540 
productive acres, the development of the 
pilot water flood, consisting of only 60 
productive acres with six water input 
wells—spaced one well to ten acres— 
and one oil well to ten acres in the center 
of each of the two 5 spots, was begun. 

The development program for the in- 
itial pilot flood, since the leases were 
already drilled up with one oil well to 
ten acres, consisted of drilling five input 
wells and the converting of one old oil- 
producing well to a water input well. 
Each of the five water input wells drilled 
were cored—wells Nos. 1, 2, and 5 with 
rotary tools and wells Nos. 3 and 4 with 
cable tools. The drilling and coring pro- 
gram of the five input wells included 
the use of various types of drilling muds 
in an effort to determine whether or not 
flushing of cores with the drilling fluid 
could be eliminated. Data developed 
from the coring program are included in 
Table 3 and indicate: 

1. All rotary cores regardless of the 

type mud used were flushed with 
water from the drilling fluid. 


2. Extremely low water loss muds 
(0.5 cc to 4 cc) reduced the extent 
of flushing because the residual oil 
in cores taken with high water loss 
mud. 

3. Cable-tool cores taken with low 
water loss mud (0.5 cc) were 
flushed more than rotary cores 
taken with the same type drilling 
fluid. 

4. Cable-tool cores taken with oil, 
although they were flushed with 
oil, indicated a normal water con- 
tent in the reservoir. 


5. Cable-tool cores taken with oil 


were flushed more than those taken 
with low water loss mud. 


6. It is necessary to use both rotary 
tools with a low water loss mud 
and cable tools with oil to obtain 
sufficient and satisfactory core data 
to evaluate an oil producing reser- 
voir. 

7. The primary oil production from 


the area within which the Lease | 


A pilot flood is located should be 
equivalent to about 19.6 per cent 
of the total void space in the res- 
ervoir. 

Evaluating calculations. In order that 
an estimate could be made that would 
indicate what per cent of the original 
oil in place was represented by the past 
primary production, the average of all 
five core analyses was used to calculate 
total fluid content of the reservoir in the 
pilot flood area. The calculations used 
an average porosity of 19.3 per cent, 22 
per cent connate water, 18 per cent oil 
shrinkage as shown in Table 3. It will 
be noted in Table 4 that the calculations 


Taken from the article, 


146, inclusive. 


BBL PER DAY PER ACRE FT OF SAND 











Well no. 
De oh. eet caer a ts | 1961- 2014 
Per cent core recovery . 89.0 
Feet of permeable productive sand recovered. 42.0 
Average permeability, millidarcys. é 18.0 
Capacity, average permeability by feet productive | 
Re oars : ; 756.0 
Average porosity, per cent.... : 18.6 
Average re —s oil saturation, per cent pore space. 21.1 
CAGE GE, Ek Sdioros sa cadensveersnece 42.0 
Average total &.. r saturation, per cent — space. 54. 8 
Viscosity, centipoise...... . 2.7 
Drilled “SO SR A ee Rotary 
Type drilling fluid............... Mud 
Weight, lb per gal............... 5 10.0 
Funnel viscosity, seconds........... 55.0 





Water loss cc/30 min............ 
Initial gel, grams 


estimated that the reservoir contained 
originally 32,275 bbl of stock tank oil 
per acre. The past primary production 
for the lease, Table 4, within which the 
pilot flood is located was 6286 bbl per 
acre. Therefore, it is estimated that the 
past primary production was equivalent 
to 19.4 per cent of the original oil, which 
agrees very closely with the 19.6 per cent 
obtained from core analysis data and 
calculations for wells Nos. 3 and 4. Table 
4 also indicates that the reservoir still 
contains about 17,000 bbl of oil per acre 
that is available for water flooding. 
Periodic production tests and water 
input for the Lease A pilot water flood 
are shown in Fig. 1. It is estimated while 





FIG. 1. Production and water input 
data—Lease A—composite curves 
pilot data. 


Est. production 12-31-46 . 88,200 bbl 
Est. recovery per acre 12-3-46 . 4,400 bbi 
Est. recovery per acre-ft 12-31-46 . 133 bbl 
Est. future production . 24,700 bbl 
Est. total production, 20 acres . . 112,900 bbi 


“Some Practical Aspects of Water Flooding Operations,” by Halbert M. McClain, presented before the North Texas Oil 
and Gas Association meeting at Wichita Falls, Texas, on March 8, 1947, and published in The Petroleum Engineer, April, 











1 | Well no. 2 | | Well no. 3 | Well no. 4 Well no. 5 | Average 
4| 1945-75 | 1965-83 1954-89 1927-70 
86.0 100.0 88.7 90.0 90.7 
25.8 17.0 34.8 43.3 32.5 
23.0 30 0 23.0 34.0 25 6 
593.0 610.0 800.0 1472.0 826.2 
18.3 21.0 19 7 19.0 19.3 
26.6 18.5 66.2 26.7 31.8 
42.0 42.0 42.0 42.0 42.0 
53.3 61.9 | 21.6 52.3 48.8 
22.5 2.8 | 2.7 2.7 3.2 
Rotary (Cable tools|Cable tools) Rotary 
Mud Mud | il Mud 
9.8 9.8 from 9.8 
| 45.0 | 45.0 | reservoir 55 
{| Less than | Less than |) 4 
\ 5 j 


10 10 10 


TABLE 4. Estimated water flood re- 
covery calculations using core analysis 
data, five wells in pilot flood, Lease A. 


Total pore volume (32.5-ft sand, 19.3 per cent 


porosity), bbl per acre. . . 48,681 
Water content (22 per cent), bbl per acre 10,710 
Initial oil content, bbl per acre. . 37,971 
Oil shrinkage (15 per cent), bbl per acre ; 5,696 
Initial stock tank oil in reservoir, bbl per acre 32,275 
Past production, bbl per acre 6,286 


Present oil in reservoir, bbl per acre 

Residual oil in reservoir after water flood | 
cent), bbl per acre. 

Oil available for water flood, bbl pet r acre 

Vater flood production 50 - r cent efficiency, 
bbl per acre...... 


23.2 per 
8,809 
17,180 


8,590 


using Fig 1 that the ies flood of Lease 
A has produced as of 12-31-46 about 
88,000 bbl of oil—4400 bbl per acre or 
133 bbl per acre-ft. 























~) @GOSe Soe 





Est. total recovery per acre . 5,600 bbi 
Est. total recovery per acre-ft 170 bbl 


Water input per acre-ft Dec. 46 -3310 bbl 


.0838 bbi 





Oil production per acre-ft Dec. 46 
Water production per acre-ft 


Dec. 46 -2150 bbi 


Total -2988 bbl 


1947, pages 128 to 
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Fitting 
the bearing 
to the 
Job 





What may seem a toughie for you, may 
be simply solved by the Hyatt Engineer- 
ing Staff. 

These men know just how, why and 
where Hyatt Roller Bearings fit in al- 


most any design—to meet your specific 


requirements. 


HYATT 


262 


ROLLER 





Speed—load—position—every factor 
will be studied and you’ll get the right 


answer. 


For fifty-five years Hyatt has served 
automotive — industrial — agricultural 
and transportation folks with the finest 


roller bearings. 


Let’s work together on your next 
bearing problem to fit the bearings to 
the job not the job to bearings. Hyatt 
Bearings Division, General Motors Cor- 


poration, Harrison, New Jersey. 
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INVESTIGATION, DEVELOPMENT, AND OPERATION OF WATER FLOOD PROJECTS 








It is estimated that the future life of 
the pilot flood will be approximately 
five years and should produce an addi- 
tional 24,700 bbl of oil, resulting in a 
total of 112,900 bbl of oil for the 20-acre 
pilot flood—5600 bbl per acre or 170 
bbl per acre-ft, which agrees favorably 
with the estimate of 5000 bbl per acre 
and the past primary production shown 
in Table 1. 

It will be observed (Fig. 1, sheet 2) 
that the rate water was being injected 
early in the life the project was about 
0.5 bbl per acre-ft per day (5 bbl per 
foot of permeable productive sand) and 
the rate gradually declined especially 
after January 1, 1946. The maximum 
rate of 5 bbl of water per foot of sand 
was considered ample to maintain the 
proper velocity for the water to move 
through the sand. A higher rate of injec- 
tion of water would obtain results 
quicker, but such rates would create 
conditions that would cause the water to 
bypass some of the oil in the low per- 
meable streaks in the sand. Likewise the 
total fluid of the periodic production 
tests were increasing until January 1, 
1946, at which time they began to level 
off and approach the volume of water 
being injected into the pilot flood. Dur- 
ing December, 1946, the two oil-produc- 
ing wells in the pilot flood produced a 
total of 0.298 bbl of fluid per acre-ft per 
day as compared to 0.331 bbl of water 
injected per acre-ft per day, which indi- 
cates that the pilot flood is in balance, 
in that the production of fluid is equiva- 
lent to the volume of water that is in- 
jected into the reservoir. 

Water encroachment. The flood on 
Lease A is being developed relatively 
slow while injecting water at a slow rate, 
and it is important to observe the water 
encroachment throughout the lease. Fig. 
2 was developed to estimate how much 
of the reservoir at subsequent periods of 
time had been filled with water. The six 
original pilot flood input wells, W-14, 
W-15, W-18, W-19, W-30, and W-31, are 
located in the SE of the present de- 
veloped acreage of the lease. The inner 
circle of the six pilot input wells (Fig. 
2) represents the surface area around 
each well under which the reservoir was 
filled with water at the date (December, 
1943) results from increased oil produc- 
tion were observed. The first 140-acre 
extension, which includes 14 water input 
wells immediately around the pilot water 
flood, was put in operation about two 
years after the pilot water flood was 
started. The inside circle of the first 
extension input wells and the middle 
circles of the six pilot flood input wells 
represent the surface area under which 
the reservoir has been filled with water 
as of January 1, 1946. The outer circles 
of the six pilot input wells, as well as 
the wells in the first extension and the 


Taken from the article, “‘Some Practical Aspects of Water Flooding Operations,” 


single circles for all the other wells 
shown as being in water flood service, 
represent the surface area under which 
the reservoir is filled with water on Jan- 
uary 1, 1947. 

Fig. 2 indicates two important things 
in the operation of the water flood: 

1. The area represented by the inside 
circles on the six input wells indicates 
approximately the volume of water nec- 
essary to be injected into the reservoir 
before results are obtained, and thereby 
the date to expect increased oil produc- 
tion from all subsequent extensions in 
the project can be estimated. 

2. It indicates definitely that the flood 
is out of balance and emphasizes the 
necessity of starting the injection of 
water into all of the water input wells, as 
near as possible, on the same date. 

The area filled with water within the 
pilot flood of Lease A, at the time results 
were obtained, was equivalent to 21.6 
per cent of the volume in the reservoir 
included within the boundary of the six 
water input wells. A similar map, which 
is not shown, for the pilot flood on Lease 
B indicated that sufficient water had 
been injected at the time results were 
observed, to fill 56 per cent of the reser- 
voir included within the boundary of the 








four water input wells. Likewise, a sim- 
ilar map for a Lease C indicated that 
only 18.6 per cent of the reservoir was 
filled with water at the time results were 
apparent. 

Lease A was operated on a ten-acre 
spacing while injecting at about 5 bbl 
of water per foot of sand. Lease C is 
on a 20-acre spacing while injecting at 
about 3.5 bbl of water per foot of sand. 
Lease B is on a ten-acre spacing while 
injecting water at a higher rate and as 
much as 10 bbl of water or more per 
foot of sand. Although the three floods 
are not completed, the data do indicate 
that the wider spacing and slower rate 
of injection will obtain results with 
smaller volumes of water injected and 
thereby produce more oil per barrel of 
water injected. 

Production history. The development 
of the pilot water flood on Lease A was 
started in October, 1942, and was devel- 
oped relatively slowly in that 420 acres 
of the 540-acre unit was developed over 
a period of four years. The injection of 
water into the six pilot water flood input 
wells was started in January, 1943. The 
water was injected into six input wells at 
about 5 bbl of water per foot of perme- 
able productive sand per day per well. 


FIG. 2. Water encroachment. 
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by Halbert M. McClain, presented before the North Texas Oil 


and Gas Association meeting at Wichita Falls, Texas, on March 8, 1947, and published in The Petroleum Engineer, April, 1947, pages 128 to 


146, inclusive. 
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METHOD OF SELECTING STORAGE TANKS FOR PIPE LINE SERVICE 














In order to reach a solution for any 
terminal tank problem, the following 


t _ tan TABLE 1. Volume of evaporation loss in barrels per year. 
information is necessary: anion 


























1. Product to be handled. Description | Value, 
and vapor pressure at 100 F (gasoline, Type of system Breathing | Working Total in dollars at 
crude oil, or natural gasoline). caaeiaaiinaiaiint - ee ee ee See ne 

. : . coy sseaiecnaandumeh@leecesh 2,900 4,700 7,600 $22,800 

2. Location of station to determine eh Shy. morc, on wiped dp tee COO ee 0 3,560 3,560 10,680 
temperature variations from Weather  Spheroids (24% psi). ...............0cesceceeceeeeseeeeeeeees 0 4,150 4,150 12,450 
Bureau data EELS POE CT PR TT ee Sy Pe 290 0 290 70 








3. Volume of throughput for each 
grade of product. 


' TABLE 2. Annual cost per barrel of storage—20-year amortization. 
4. Volume of total storage required i 





























for each grade of product. , Cone Lifter | Vaporsphere Spheroids Floating 

5. Dependable evaporation loss data __|_ feos gem | oem | Chee) | me 
from which yearly average loss for each _{nitial investment/20..................0000000es $ 5,950 7,150 | 7,200 | 10,650 7,650 
type tank may be computed. a meee LAS eS Ree g eR Nore err oat — — — = 1,050 

6. Estimated cost of the various types _ Interest on NER 6 i. cc.ccsGnanbeenceaues 2,400 2,850 | 2,900 | 4,250 3,050 
of tanks or systems available. : Total dollars... esses eeeeneees $33,250 | 21,280 | 21,580 | 27.680 | 12.850 

* Dot GeRNtNs GHNNTET, BIT o-s.o.s.0.0060sccnescccas y j 1 | 90, 68, 

" Maintenance cost of each type of Cost tents perbbl.. 18.4 11.8 | 11.9 | 14.5 7.4 

tank or system. 


With this information, tables may be 
prepared showing the total cost per year 
for each of the various types of tanks 
available. The cost can be reduced to a 
factor of cents per barrel of effective 
storage per year. This factor is usually 
the deciding one for selection. Other fac- 
tors, however, that may have a bearing 
on selection are: 

1. Fire safe features. 


2. Fire hazards of the system. 
3. Protection against corrosion. 
4, Simplicity of operation. 


@ Solution. Let us assume a set of con- 
ditions for a typical terminal and deter- 
mine the annual cost per barrel of stor- 
age for various types of tanks, based on 
a 20-year amortization. This typical pipe- 
line terminal has a large throughput and 
comparatively small amount of storage 
volume. There may be some cases where 
these conditions are not true and the 
conditions are reversed, but the same 
type of analysis can be made for that 
type of station also. The assumed condi- 
tions are as follows: 

Location— Midwest United States 
where average shade temperature is 62 F. 
This is also approximately the same as 
the average stored liquid temperature. 


Product and storage required: 


Premium grade — 50,000 bbl. 
Standard grade —- 75,000 bbl. 
Third grade 503000 bbl. 


Annual throughput: 
Premium grade. 750,000 bbl. 
Standard grade 1,500,000 bbl. 
Third grade 500,000 bbl. 


Tank capacities: In order to have suffi- 
cient net operating capacity, we selected 
one 54,000-bb] tank for the premium 
gasoline, one 80,000-bb] tank for the 
standard brand, and one 54,000-bbl tank 
for the third grade. 


Tank dimensions: The 54,000-bb] 














- *Net operating capacity is that volume above 
inlet and below 6 in. from top of shell for cone 


and lifters, floating range for floating roofs, 
and rated capacity for spheroids. 








tanks are 90 ft diam by 48 ft high and 
the 80,000-bbl tank 110 ft diam by 48 ft 
high. These dimensions are chosen since 
48 ft of oil may be supported on most 
soils without a concrete foundation and 
the smaller the tank diameter, the less 
evaporation loss, regardless of tank type. 

As fuel oil and kerosine lose so little 
by evaporation, cone roofs are most eco- 
nomical for their use and need not be 
considered in the study. 

The systems available are: 

1. Fixed volume tanks at atmospheric 
pressure. This would consist of the stand- 
ard cone roofed type tank with half- 


_ounce pressure vents. 


2. A variable vapor space system. This 
can be either a system composed of two 
cone roofed tanks and one tank equipped 
with a lifter roof with their vapor spaces 
interconnected, or three cone roofed 
tanks connected by their vapor spaces to 
a vaporsphere. 

3. A fixed volume system capable of 
withstanding a maximum internal pres- 
sure caused by temperature variations. 
This system would be made up of sphe- 
roids designed for 24% psi pressure. 

4. Variable volume system, which is 
made up of individual floating roofed 
tanks. 

@ Cost factors. The cost factors enter- 
ing the study are: 

1. Inétia] investment. 

2. Annual evaporation loss (usually 
the largest of all costs). 

3. Maintenance. 

4. Interest on the investment. 

Taking these in order, the present cost 
of the systems, excluding grades, is as 
follows: 

1. Cone roofed tanks—two 54,000- 
bbl capacity and one 80,000-bb] capac- 
ity—total cost $119,000. 


*See the Petroleum Engineer's Continuous Tables P640.141 and P640.142. 


2. (a) Lifter roofed system—two 54,- 
000-bbl] cone roofed tanks plus one 80,- 
000-bb] lifter roofed tank having an 8 ft 
lift plus vapor lines—total cost $143,000. 
(b) Vaporsphere system—two 54,000- 
bbl cone roofed tanks, one 80,000-bbl 
cone reofed tank, and one 75,000 cu ft 
vaporsphere plus the vapor lines—total 
cost $144,000. 

3. Two and one-half psi wp spheroids 
-——two 55.000-bbl capacity plus one 80,- 
000-bb] capacity—total cost $213,000. 

4. All three tanks equipped with 
double deck floating roofs—two 54,000- 
bbl capacity and one 80,000-bb] capacity 
—total cost $153,000. 

In arriving at the vapor capacity re- 

quired for the systems, (2, a and b), 
the average vapor pressure of 10 psi is 
used at an average liquid temperature of 
62 F. The thermal expansion for the aver- 
age daily temperature range of 30 F, plus 
about 25 per cent vapor pressure breathe, 
amounts to approximately 74% per cent 
of the entire cubic capacity of the tanks 
when nearly empty. This figure is ap- 
proximately 75,000 cu ft of vapor space 
required for expansion purposes. 
@ Estimating the evaporation loss in 
barrels per year. From a vapor pressure 
chart it will be seen that the average 
vapor pressure of liquid having a Reid 
vapor pressure of 10 psi at 100 F at a 
liquid surface temperature of 62 F is 
approximately 514 psia. From Chart 1* 
the average breathing loss on cone roofed 
tanks with 10 ft outage. equals 5% gal 
per sq ft per year. From Chart 2* the 
working loss on cone roofed tanks is 
17/100 of 1 per cent of the throughput. 
With these values and the efficiencies 
listed above, we arrive at the total of 
losses and their value shown in Tables 
1 and 2. 


Taken from the exclusive article, “‘Selecting Storage Tanks for Pipe Line Service,”’ by D. A. Leach, Chicago Bridge & Iron Company, published in The 


Petroleum Engineer, June, 1947, pages 49 to 51, inclusive. 
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Greater Economy ia 
Increased Efficiency 


in Pipe Line Operations 
with 
LOW = COST ELECTRIC POWER 


Experience gained in construction and operation 
of new pipe line systems proves and justifies the 
trend to larger diameter lines, fewer pump sto- 


tions, and simplified pumping equipment. Low- 


cost electric power enables you to attain the full- 
est economy in application of these three factors. 
Motor-driven pumps require less initial invest- 
ment . . . less maintenance expense . . . and less 
for operation and labor. A 
minimum of attention and 


Electric Power offers you supervision is necessary 


| HOUSTON LIGHTING 


& POWER COMPANY 





when have “pushbut- 
VERSATILITY send - 


ECONOMY ton control” of your pump- 
DEPENDABILITY ing equipment. 
PRERISHLETY Purchased electric power in- 


SIMPLICITY 
sures lower pumping costs. 
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with men in the industry 





@ Dr. Robert G. Atkinson, formerly 
with Hydrocarbon Research, Inc., has 
accepted a position as a chemical engi- 
neer in the chemical engineering depart- 
ment of Phillips Petroleum Company, 
Bartlesville, Oklahoma. He received his 
Ph.D. in petroleum refining from the 
University of Pittsburgh in 1934. Prior 
to joining Hydrocarbon Research, Inc., 
Dr. Atkinson was associated with the 
Shamrock Oil and Gas Corporation at 
Amarillo, Texas, for nine years where 
he held the position of technical adviser. 
He is well known in the natural gasoline 
industry, and is a member of the Ameri- 
can Institute of Chemical Engineers, the 
American Chemical Society, and other 
technical organizations. 


@ Paul M. Waddill, manager of licensee 
service section of Phillips Petroleum 
Company’s chemical engineering depart- 
ment, has been ap- 
pointed to act as li- 
aison with other re- 
finers for the com- 
pany’s refining de- 
partment. In this 
new capacity, Wad- 
dill will be available 
for consultation on 
the company’s re- 
finery engineering 
and operating prob- 
lems. He is a gradu- 
ate of Oklahoma A. 
& M. with a B.S. degree in chemical engi- 
neering, 1931. He joined Phillips Petro- 
leum Company in July, 1934, at the 
Borger, Texas, refinery as chemist. He 
worked as engineer, process engineer, 
process foreman, and manufacturing 
superintendent. From 1938 to 1943 he 
was assistant superintendent at Phillips 
Petroleum Company, Okmulgee, Okla- 
homa, refinery. In 1943 he was made 
assistant manager of the process engi- 
neering section of the chemical products 
department and in 1946 he assumed the 
duties as manager of the licensee service 
section of the chemical engineering de- 
partment. 





P. M. Waddill 


@ Blake M. Caldwell, formerly general 
manager of the Emsco Derrick and 
Equipment Company’s Dallas, Texas, 
plant, has joined the mechanical equip- 
ment division of the chemical engineer- 
ing department of Phillips Petroleum 
Company, Bartlesville, Oklahoma. Cald- 
well received his M.S. degree in chemi- 
cal engineering from Texas A. & M. in 
1929. He is a member of the American 
Chemical Society, the American Petro- 
leum Institute, and is a registered pro- 
fessional engineer in Oklahoma. 


@ Maury M. Travis, consulting geolo- 
gist, Houston, Texas, announces the 
opening of a branch office at 726 Denver 
National Building, Denver, Colorado, to 
cover the Rocky Mountain area. 


@ W. C. Bednar, petroleum engineer, 
has joined the staff of Meyer and Achts- 
chin, consultants in petroleum geology, 
economics, and engineering, Dallas, 
Texas. Bednar formerly was petroleum 
engineer for the Amerada Petroleum 
Corporation, associate professor of pe- 
troleum engineering at the University of 
Oklahoma, petroleum engineer for 
Northern Ordnance, Inc., and an inde- 
pendent consultant. 


@ E. C. Newberry, of the Richmond 
Exploration Company, and Mrs. New- 
berry, are in the States on vacation. 
His office is at Maracaibo, Venezuela. 


@ W. T. Cushing, Jr., who has been 
in the plant products division of The 
National Supply Company at Houston, 
Texas, has been promoted to division 
engineer of the company’s northwest 
division at Casper, Wyoming, it is an- 
nounced by R. W. Gordon, manager of 
the oil field sales department. Cushing 
assumes his new duties August l. The 
northwest division also includes the com- 
pany’s stores and activities in western 
Canada. J. W. Chadwich, whom Cushing 
succeeds, will continue in an advisory 
capacity and will retire at the end of the 
year after 18 years’ continuous service 


@ J.B. McMahon, Republic Flow Me- 
ters Company, Chicago, Illinois, was a 
recent visitor to the Mid-Continent and 
Gulf Coast areas. 


@ M. S. Hauser has been appointed 
manager of The Ohio Oil Company’s 
newly created public relations depart- 
ment. Hauser, an employe of the com- 
pany for the last 17 years, has served as 
head of the sales promotion and training 
department since 1944. 





M. S. Hauser 


P. E. Grose 


With the creation of the public rela- 
tions post, Ohio’s advertising depart- 
ment and sales promotion and training 
department have been consolidated, Paul 
E. Grose, formerly advertising manager, 
has been appointed head of the consoli- 
dated department. 

The new department, headed by 
Hauser, will be responsible for the study, 
development, and promotion of the com- 
pany’s public relation policies. It will 
further serve as a clearing house for 
oficial company announcements and 
press releases. 
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@ Howard W. Page, executive assistant 
to the president, Standard Oil Company 
(N. J.), New York, has been appointed 
acting chairman of the National Petro- 
leum Council’s committee on military 
and government petroleum requirements. 
Page, who has been a member of the 
committee since its organization and is 
chairman of the subcommittee, will direct 
the committee’s activities during the ab- 
sense of Col. J. Frank Drake, chairman. 


@ J. O. Martinez, engineer of Langley 
y Cia., S.R.L., Buenos Aires, arrived in 
New York August 
10 for a three 
months’ business 
trip for the purpose 
of visiting the plants 
of the companies 
represented by his 
firm in Argentina. 
He expects to visit 
the major fields of 
the Mid-Continent, 
Gulf Coast, and Cal- 
ifornia before his 
return. 


@ Richard B. Holt, son of Arthur Holt 
of 2028 Albans Road, Houston, Texas, 
has been awarded The California Com- 
pany graduate fellowship at the Colo- 
rado School of Mines, Golden, Colorado, 
for 1947-48, Dr. Ben H. Parker, presi- 
dent of the school, has announced. The 
recipient of the award is a 1947 graduate 
of the Colorado School of Mines, having 
received the degree of geological engi- 
neer. He is a veteran of 40 months in the 
corps of engineers. Under the terms of 
the fellowship he will pursue graduate 
study and research on the porosity of 
limestones. 





J. O. Martinez 


@ Walter L. Stutz, after 35 years’ serv- 
ice at the National Bureau of Standards, 
has retired. Stutz joined the Bureau in 
1912 and was appointed chief of the 
Engineering Instruments and Mechani- 
cal Appliances Section in 1928. 


@ J. H. Osmer has been elected secre- 
tary of California Research Corporation, 
Standard of California subsidiary. He 
succeeds O. S. Loud who will now de- 
vote full time to expanded duties as co- 
ordinator of patents and infringement. 


@ Rene J. Bender, who for the last 15 
years was connected in an engineering 
capacity with the Sinclair’ Refining Com- 
pany, has become assistant to the presi- 
dent of Sinclair Petroleum Company 
and will leave shortly for Addis Ababa, 
Ethiopia, where he will represent his 
company. “Chief” Bender was for 10 
years the editor of the Sinclair Firebox, 
in Chicago. Upon his return from two 
years’ service in the U. S. Navy overseas, 
he was attached to the home office of the 
company. He contributed many techni- 
cal papers on fuels to various engineer- 
ing societies and technical magazines. 
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Trouble-free Operation 


FRANCE Metal Packing gives 
maximum sealing efficiency, re- 
duces friction and prevents rod 
scoring. Records show it lasts 
longer and lowers maintenance 
costs. There is a France Metal 
Packing designed to meet every 
condition of service on engines 
and compressors operating at 
pressures up to 15,000 pounds 
and more. Consult our engineers 
on your packing problem. 


Write Today for Free Brochure 
..» “Industrial Packing” 








REPRESENTATIVES IN PRINCIPAL CITIES 


PACKING COMPANY 
PHILADELPHIA 35, PA. 
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@ J. P. Ratigan, president of the Los 
Angeles company bearing his name, has 
completed an extensive tour of oil fields 
in the Mid-Continent, Gulf Coast, and 
Rocky Mountain areas. While in Okla- 
homa, he conferred with C. J. “Chuck” 
Ratigan, sales manager of the company 
at Shawnee. 

@ Jack I. Laudermilk, preminent pe- 
troleum engineer of the Mid-Continent 
and Rocky Mountain areas, has returned 
to industrial work 
after several years 
collegiate teaching. 
He is assistant to the 
chief petroleum en- 
gineer of the Soc- 
ony-Vacuum Oil 
Company, with per- 
manent offices in 
New York City; his 
industrial work will 
embrace oil fields 
throughout the 
entire world. Subse- 
quent to graduation from the University 
of Oklahoma, he was a petrole 1m engi- 
neer with the Gulf Oil Corporation be- 
fore entering university teaching. A 
member of the faculty of the University 
of Texas prior to military service as an 
army officer in World War II, Major 
Laudermilk served in the American and 
European theaters of operations. Return- 
ing to civilian life from military service, 
he was professor and head of the Depart- 
ment of Petroleum Engineering, New 
Mexico School of Mines, until re-enter- 
ing industry. 

@ L. B. Chapman, formerly connected 
with American Car and Foundry Com- 
pany’s marine division, has been ap- 
pointed assistant manager, valve divi- 
sion, in the New York sales office. H. P. 
Ackerman, formerly assistant manager 
of sales promotion in the eastern states, 
has been appointed general sales repre- 
sentative of the valve division. 

@ Albert Musschoot, a member of the 
general engineering staff of Link-Belt 
Company at Philadelphia, has been ap- 
pointed assistant to the chief engineer, 
with headquarters at the company’s gen- 
eral office, 307 North Michigan Avenue, 
Chicago. In this capacity, he wiil be di- 
rectly responsible to Richard F. Berg- 
mann, Link-Belt vice president and chief 
engineer. 

Musschoot is a mechanical engineer- 

ing graduate of Massachusetts Institute 
of Technology, 1936, and for a period of 
five years was employed as a develop- 
ment engineer by another large manu- 
facturer of conveying and power trans- 
mission machinery. He entered the U. S. 
Army Ordnance Department in 19-41 as 
a reserve officer. His experience on both 
mechanical and hydraulic equipment 
has been varied and extensive. 
@ Wilbur F. Pray has been made New 
York district manager of Askania Regu- 
lator Company. Pray has been associ- 
ated with Askania since the inception of 
the company. The New York district 
office will be in the General Precisidn 
Equipment Corporation (Askania’s par- 
ent company) Building, 92 Gold Street. 
New York 11, New York. 


J. I. Laudermilk 


@ Carl J. Dinic has been appointed 
manager of commercial research for 
Rheem Manufacturing Company. He 
will make his headquarters in the New 
York office. Prior to joining Rheem, 
Dinic was with the American Locomo- 
tive Company, with United States Steel 
Corporation of Delaware, and was for- 
merly associated with Eastern Gas and 
Fuel Associates. 


@ Verne Simmons has been appointed 
field representative for the oil industry’s 
public relations program in two midwest 
districts, it is announced by the Public 
Relations Operating Committee of the 
American Petroleum Institute. 

Simmons, who is employed by the 
Fred Eldean Organization, public rela- 
tions counsel to the industry, will work 
with the district committee for Minne- 
sota and the Dakotas, of which Walter 
L. Holmgren, of the W. H. Barber Com- 
pany, Minneapolis, is chairman, and 
with the committee for the Nebraska- 
Iowa-Missouri district, of which Herbert 
H. Hahn, National Petroleum Market- 
ers, Inc., Lincoln, is acting chairman. 
The two district committees are among 
12 in the nation engaged in the program 
to tell the facts about the oil business 
and its contributions to the national 
welfare. 


@ A. M. Kuehmsted, chief engineer 
for the Santa Fe Tank and Tower Com- 
pany in Los Angeles for the last 12 
years, has been assigned to the New 
York branch. He will take over the dis- 
trict management of cooling towers, air 
cooled units, and wood tanks at Santa 
Fe’s New York office. Kuehmsted’s ad- 
dress will be 400 Madison Avenue. 


@ B. T. McNeil, vice president of Mc- 
Evoy Company, Houston, Texas, re- 
cently returned from a trip to the Pacific 
Northwest and Western Canada accom- 
panied by Mrs. McNeil and son, Tom. 


@ Barclay K. Read has been named 
assistant sales manager of Shell Chemi- 
cal Corporation’s western division with 
headquarters in San Francisco. Prior to 
his new appointment, Read was with the 
company’s eastern division in New York 
in a similar capacity. 

@ J. D. Ball, Encino, Texas, superin- 
tendent of the Kelsey district for Humble 
Oil and Refining Company’s Production 
Department, has been transferred to 
Corpus Christi as Flour Bluff district 
superintendent. Frank Bass, superin- 
tendent. of the Flour Bluff district, has 
been transferred to Encino as Kelsey 
district superintendent. F. E. Meleen, 
assistant district superintendent of the 
Avoca district, Avoca, Texas, has been 
promoted to superintendent of that dis- 
trict. F. A. Jewell, farm boss in the Ver- 
non district, Vernon, Texas, has been 
transferred to the Avoca district and pro- 
moted to assistant district super- 
intendent. 

@ John H. Schaefer, vice president in 
charge of manufacturing and transpor- 
tation for Ethyl Corporation, has trans- 
ferred his headquarters from New York 
to Baton Rouge, Louisiana, to supervise 
the company’s operations there. 
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SCLECT the “Oilwell” Pump of correct size and 
design for the job—made from materials having 
the necessary metallurgical properties to with- 
stand well conditions. 


; 
*2 
, 


Li 


‘ 6s aaee 
-i ) 
—_ Co 
, — ~~ a. 


PROFIT by “Oilwell’s” prompt, experienced field 
service which not only supervises installations, 
but provides scientific maintenance facilities. 


OIL WELL SUPPLY COMPANY 


Branches Serving All Oil Fields 
Executive Dfice—Dallas, Texas DivisionOfices—Casper. Wyoming 
Export Division Ofice— Columbus. Ohio... Da'las Texas 
30 Rockefeller Plaza Houston, Texas... Tulsa. Oklahoma 
New York 20, N. Y. Los Angeles, California 





sail Subsuctace Fump. 


EQUIP each pump with assemblies and accessories 
that have been engineered to overcome the spe- 
cific pumping problems encountered in your par- 
ticular well. 





whe we : ye 


RECONDITION your pumps when necessary in 
well-equipped “Oilwell” shops, where skilled re- 
pairmen, proper tools and complete stocks of 
correct replacement parts are available to keep 
them in service as long as possible. 
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2.5 to 4.3 hp. 


In Volume Production 


Prompt Delivery 
These 4-cycle, air-cooled gasoline 
engines are thoroughly service-proved 
in many applications. Light weight, 
compact design, and wide power range 
mean ready adaptability to many types 
of equipment and powering problems. 
Backed by 28 years of engine building 
experience, including manufacture of 
the famous Kinner aircraft engines. 


TLE LLL 


CORP. 
635 W. Colorado Blvd., Glendale 4, Calif. 











“Gest Set Yet 
SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson-Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are pressed onto the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 








N-BALLAGH 


" PLASTIC 

TUBING PROTECTORS 
190 E. 65th Street 931 Russ Bldg. 
LOS ANGELES1 SAN FRANCISCO 4 


6247 Navigation Blvd. 808 Graybar Bldg. 
HOUSTON 11 NEW YORK 17 


270 





@ Oscar Brewer, sales engineer of 
Leeds and Northrup Company and for 
several years Philadelphia industrial di- 
vision sales manager, has retired after 
nearly 39 years with that organization. 

At the time of his retirement nearly 
100 of his friends from the Leeds and 
Northrup organization honored him at 
a testimonial dinner and gave him a gold 
watch. C. S. Redding, president, and 
other company officials, including D. H. 
Schultz, treasurer, and W. R. Coley, 
vice president in charge of production, 
made brief addresses. H. R. Abey is his 
successor as Philadelphia industrial di- 
vision sales manager. 


@ Malcolm Black, of Malcolm W. 
Black and Company, New York, New 
York, exporters of mechanical equip- 
ment, recently made a business trip 
through the Mid-Continent area. 


@ John G. Caran has been elected 
president of Core Engineers, San Anto- 
nio, Texas, and will represent the com- 
pany as managing engineer for the South 
Texas area. A graduate of the Colorado 
School of Mines, he was formerly asso- 
ciated with Cable and Stine with whom 
he was actively engaged in core analysis, 
pressure maintenance, and secondary re- 
covery operations. 


@ Ralph Haddox, assistant manager of 
the tubular department of Oil Well Sup- 
ply Company, has transferred his head- 
quarters from Charleston, West Virginia, 
to Oil Well Supply Company, 1607 Frick 
Building, Pittsburgh, Pennsylvania, it is 
announced by Lloyd E. Tracy, vice presi- 
dent and general manager of sales of this 
United States Steel Corporation sub- 
sidiary. Haddox, former president and 
general manager of United Pipe and 
Supply Corporation of Charleston, was 
appointed to his present position with 
“Oilwell” in March. He is active in the 
nation-wide sale of the company’s tubu- 
lar products. 


@ Curtis L. Henderson, age 56, presi- 
dent of the Vickers Petroleum Company, 
Inc., Wichita, Kansas, died August 26. 
He was born in Piedmont, Tennessee, 
July 10, 1891. He attended the Univer- 
sity of Tennessee, graduated in 1910 
with a B.S. degree in electrical engineer- 
ing. In 1911, he received a B.S. degree 
in mechanical engineering and in 1915 
a masters degree in electrical engineer- 
ing. After leaving the university, he be- 
came associated with Henry L. Dough- 
erty and Company, Denver, Colorado. In 
1916 he went to the Eureka Oil Company, 
at Kansas City, Missouri. From 1917 to 
1923 he was vice president of the Ster- 
ling Oil and Refining Company, Wichita, 
Kansas. In 1923 he joined the late J. A. 
Vickers as vice president of the Vickers 
Petroleum Company, Inc., and was 
elected president in 1940. 


@ Charles G. Herbruck has been made 
assistant secretary of The James F. 
Lincoln Arc Welding Foundation, Cleve- 
land, Ohio. For the last five years Mr. 
Herbruck has been employed in plant 
supervision in the welding industry, 
planning and developing welded designs 
and the science of welding. 


@ Eugene A. Wurster has been ap- 
pointed assistant comptroller of the Soc- 
ony-Vacuum Oil Company, Inc. He suc- 
ceeds Riche H. Johnson, who retired 
recently after 40 years’ service. Wurster 
became associated with the Standard Oil 
Company of New York in 1915. 


@ John A. “Jack” Getty has joined W. 
C. Norris, Manufacturer, as field sales- 
man at Shreve- 
port, Louisiana. 
He replaces} .— 
Arthur Miller | ~ 
who has been 
transferred to 
Tulsa, Okla- 
homa, as city 
salesman. 
Gettyisa 
graduate engi- 
neer of the Uni- 
versity of Okla- 
homa and was 
formerly with 
the American Manufacturing Company. 
He served four and one-half years in the 
Army, of which 18 months were spent 
overseas, and was discharged as a major. 


@ Jack P. Magoffin, Mid-Continent 
manager of Patterson-Ballagh, an- 
nounced the removal of their office in 
Alice, Texas, to the Alice Specialty ware- 
house on the Falfurrias highway. H. H. 
“Bud” Collins will be in charge of the 
office. 

W. W. “Dick” Simpson, formerly em- 
ployed by Lone Star Cement Company, 
is now Houston city salesman for. Patter- 
son-Ballagh. He will make his headquar- 
ters in Houston, Texas. 


@ Harry F. Sinclair recently resigned 
the presidency of the Sinclair Refming 
Company. He will remain president of 
the parent company, Sinclair Oil Corpo- 
ration. It was announced that this is 
“only the first” of official changes to be 
made for the purpose of placing younger 
men in the organization and building up 
top personnel and understudies in offi- 
cial positions. 

P. C. Spencer, active in oil and gas in- 

dustries since 1922 and general counsel 
of the corporation since 1946, will suc- 
ceed Sinclair as president of the refining 
company. 
@ E. D. Anderson has been appointed 
sales engineer to Western Supply Com- 
pany, Tulsa, Oklahoma, and Santa Fe 
Tank and Tower Company of Los An- 
geles, California, to assist in the distri- 
bution of cooling towers and rating of 
air-cooled units. Western Supply was re- 
cently made exclusive Mid-Continent 
representative for Santa Fe. 


@ Dr. E. S. Merriam of Marietta, Ohio, 
consultant for the natural gas industry, 
has joined the faculty of the Marietta 
College School of Petroleum on a part- 
time basis. He will teach courses in en- 
gineering materials, and gas produc- 
tion, distribution, and utilization. 


@ Philip C. Dixon, consulting petro- 
leum and natural gas engineer, has an- 
nounced the removal of his offices to the 
new City National Bank Building in 
Houston, Texas, Suite 2023. 








John A. Getty 
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Meredith to Kansas 


Roy Meredith is now district repre- 
sentative in Kansas, eastern Colorado, 
and the Panhandle for American Iron 
and Machine Works Company. He has 
his headquarters at 


Great Bend. 


For several years 
Meredith has been 
in charge of the 
Alice, Texas, rental 
division for Ameri- 
can Iron. He re- 
places Bill Behr- 
; horst who has been 
| transferred to Cali- 
fornia. 

Prior to going 
with American Iron, 
Roy was with the Pure Oil Company 
production department and Standard 
Oil Sales Company. 





Roy Meredith 


AIME chairman 


Irwin W. Alcorn, of the Pure Oil Com- 
pany, Houston, Texas, has been elected 
chairman of the Petroleum Division, 
American Institute of Mining and Metal- 
lurgical Engineers, and, with other new 
officers will be installed during the In- 
stitute’s annual meeting in New York 
City in February, 1948. Howard C. Pyle, 
vice president, Bank of America, Los 
Angeles, California, is now the division 
chairman. 

Vice chairmen elected were Paul E. 
Fitzgerald, Dowell Incorporated, Tulsa, 
Oklahoma, and Carlton Beal, a consult- 
ing petroleum engineer, Los Angeles, 
California. The vice chairmen they will 
replace are Lloyd Elkins, Stanolind Oil 
and Gas Company, Tulsa, Oklahoma, and 
John H. Murrell, partner in DeGolyer 
and MacNaughton, Dallas, Texas. 

Murrell has been elected to a three- 
year term on the division’s 10-man exec- 
utive committee. Also elected to the ex- 
ecutive committee was Benjamin C. 
Craft, head of the department of petro- 
leum engineering at Louisiana State 
University. Craft will replace Dr. Jo- 
seph B. Umpleby, consulting engineer, 
of Dallas, Texas. 


To supervise sales 


Thomas B. Moule, who served as as- 
sistant director of sales in the Los 
Angeles office of the Plomb Tool Com- 
pany for the last three years, has been 
assigned the responsibility of supervis- 
ing Plomb’s expanded sales organization 
in the eastern half of the United States, 
according to R. W. Kerr, executive vice 
president. His headquarters temporarily 
will be at the company’s sales office at 
549 West Washington Street, Chicago. 
Moule is a University of Michigan gradu- 
ate, and has had many years of sound 
experience in merchandising. Before 
joining Plomb he was sales manager of 
the Republic Aircraft Products Division 
of the Aviation Corporation. 

Jack G. Allen has joined the Plomb 
sales staff to take over the duties pre- 
viously handled by Moule and to super- 
vise the export department. 
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HEAVY-DUTY ELECTRIC PLANT 





© Large capacity, compact design, and 
lightweight aluminum construction are 
combined in this new, rugged, portable 
electric plant. Easily carrie by two men. 
Powered by Onan 10 HP horizontally- 
opposed, two-cylinder, 4-cycle, air- 
cooled engine. Unusual operatin 

economy. Shiened complete, equippe 

with four-receptacle outlet box and 
mounted in tubular-steel guard frame. 


SCK.115M 


$545°° 


FOB MINNEAPOLIS 


NEW ONAN CK ELECTRIC PLANTS are 
available in 5,000 Watts D.C., 115 and 230 volts; 
2000 and 3000 Watts A.C. in all standard volt- 


ages. 

ONAN ELECTRIC PLANTS—AC.: 350 to 
35,000 Watts in all standard voltages and frequencies. 
D.C.: 600 to 15,000 Watts, 115 and 230 Volts. Battery 
Chargers: 500 to 6,000 Watts, 6, 12, 32 and 115 Volts. 


ONAN AIR-COOLED ENGINES—Ck: 2- 
cylinder opposed, 10 HP. = a opposed, 





5.5 HP. 1B: I-cylinder, 3.25 Hi 


D. W. ONAN & "SONS INC. 
2757 Royalston Ave., Minneapolis 5, Minn. 











COOLING 
TOWER 
WATER 


For cooling—or any use in any part of assures extra long life, and freedom 
the Petroleum processing or pumping from expensive upkeep cost. 
industry, Layne Well Water Systems Any size—any capacity—against any 
produce large quantities of water at an head, Layne Well Water Systems 
extremely low cost. always give peak performance. For fur- 
—— _ ther interesting details and facts, ad- 
These Systems are scientifically engi- dress Layne & Bowler, Inc. General 
neered to have the rugged quality that Offices, Memphis 8, Tennessee. 


LAYWE ge We Well Water 
WERTICAL ae 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. ® Layne-Atlantic Co., Norfolk, Va., © Layne-Central Co., 
Memphis, Tenn. * Layne-Northern Ce., Mishawaka, Ind. © Layne-Louisiana Co., ‘Lake Charles, La. * Louisiana Well 
Co., Monroe, La. © Layne-New York Co., New York City © Layne-Northwest Co., Milwaukee, Wis. ® Layne-Ohio Co., 
Columbus, Ohio * Layne-Pacific, Inc., Seattle, Washington © Layne-Texas Co., Houston, Texas ® Layne-Western Co., 
Kansas City, Mo. * Layne Western Co. of Minnesota, Minneapolis, Minnesota ° International Water Supply, Ltd., 
London, Ontario, Canada * Layne-Hispano Americana, S. A., Mexico, D. F. 
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== AND VOLATILE 9 


“Thish match won’t light.” 
‘“‘Whash the matter with it?” 
‘“Damfino. It lit all right a minute 
aa 
ago! 


4 v 7 


“Like short skirts, Mac?” 

“Naw. They get lipstick on my shoit 
front when I dance wid them.” 

v 7 7 

First Passenger: 1m quite a literary 
man. Why, I’ve contributed to the Atlan- 
tic Monthly. 

Second Passenger (leaning over the 
rail): Know what? I’ve contributed to 
the Atlantic daily. 

7 g A 


\fter intermission, a man and his wife 
were returning to their theater seats. 
The man asked a lady sitting at the end 
of the row, “Did I step on your foot as I 
went out?” 

Expecting an apology, the lady sternly 
replied, “Yes, you did.” 

The man turned to his wife, “Okay, 
Helen,” he said, “this is our row.” 

g 7 . 


(here are really two distinct kinds of 


people in this world, those who cause - 


happiness wherever they go, and those 
who cause happiness whenever they go. 
¢ 7 7 
Chain Letter 

This chain letter started in Reno in 
hope of bringing relief and happiness to 
tired business men. 

Unlike most chain letters, this one 
does not cost any money. Simply send a 
copy of the letter to five equally tired 
male friends, then bundle up your wife 
and send her to the fellow at the top of 
the list. 

When your name comes up to the top 
of the list, you will receive 16,173 women. 

Have faith! Do not break the chain! 
One man broke it and got his own wife 
back. 

Sincerely, 
Tommy Manville 
Artie Shaw 
Errol Flynn 
Charlie Chaplin 
f 7 5 A 

\ native of Brooklyn was spending his 
first day on a dude ranch in Nevada. He 
came back to the bunkhouse with a hand- 
ful of rattles from an enormous rattle- 
snake. A ranch hand turned pale when 
he saw them and said, “Holy smoke, 
where’d you get hold of those things?” 

The Brooklynite couldn’t understand 
the other’s agitation; he explained, “I 
took them offen the biggest woim I 
ever seen.” 

v gy v 

The lunatic who, after a very exem- 

plary record of sanity, was discharged 
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from the asylum, was returned home, 
and on the following morning decided 
to shave as every sane man does. He 
nailed the mirror to the wall, stood be- 
fore it, lathered his face, then selecting 
an old-fashioned razor, proceeded to 
shave; at this moment the nail slipped 
and the mirror fell to the floor. He stood 
gazing, the blank wall before him, then 
remarked bitterly. “Just my luck, second 
day out, and I’ve cut my blooming 
head off.” 


9 7 7 


“Here’s that shirt I bought from you 
last week,” said the angry customer. 
“You said you would return my money 
if it wasn’t satisfactory.” 

“That’s what I said,” responded the 
merchant politely, rubbing his hands, 
“but I am happy to tell you that I found 
the money very satisfactory.” 

A 7 7 


Husband: lve got to get rid of my 
chauffeur... he’s nearly killed me four 
times. 

Wife: Oh, give him another chance! 

A 7 7 


Truck Driver: I oughta knock some 
sense into your head. 

Other Truck Driver: Yeah? Neither 
you nor nobody else can do that, see? 

v 5 v 

“Yessir, as soon as we married my 
wife fired my secretary.” 

“Why, I thought she used to be a sec- 
retary herself?” 

“Yes, that’s why she fired her.” 


5 i sf 


Ginny fell down while roller skating, 
flopped over and said, “Joe! Did you see 
how quickly I recovered my equilib- 
rium?” 

Joe: I sure did — almost before I 
noticed it was uncovered! 

v y v 

He stopped at a small hot-dog stand 
and ordered coffee. Just to be polite, he 
said: “Looks like rain, doesn’t it?” 

“Well,” snapped the testy proprietor, 
“it tastes like coffee, doesn’t it?” 

7 7 v 

As soon as it appeared his wife was 
seriously ill the Scotchman started run- 
ning for the undertaker. 

On the way he met a friend who urged, 
“It’s no undertaker you want. You need 
a doctor.” 

“Nay, nay,” was the reply, “I canna 
afford to deal wi’ middlemen.” 

7 7 v 

Landlady (in hall talking to girl 
roomer) : I thought I saw you talking to 
a gentleman in your room last night, 
Miss Perkins? 

Miss Perkins: Yes, that’s what I 
thought, too. 





And in all probability a barber is just 
a lad who played with blocks when he 
was a kid. 
y y y 


Private: May I have next Wednesday 
off? 

Sergeant: Why? 

Private: It’s my silver wedding anni- 
versary and my wife’s in town so we want 
to celebrate. 

Sergeant: Ge whiz! Are we going to 
have to put up with this every twenty-five 
years? 

i y v 


Susie: If you put a mamma duck, a 
papa duck and five little ducks in a box 
and shake them up, what would you 
have? 

Que: A box of quackers. 


5 i 7 


They call poker a game of bluff be- 
cause you have to bluff your wife before 
you can get out to play. 

7 7 ad 


Customer: So now you and your son 
are carrying on the business together? 
Contractor: Not exactly. I run the 
business and my son does the carrying 
on. 
v 7 - 


Macgregor had invited his friend Mac- 
pherson to have a drink. 

“Say when,” he said, and poured a wee 
drop into the glass. Macpherson was 
silent. Cautiously Macgregor poured out 
another drop, and there was silence 
again. 

“Did you hear about the fire at the 
mill?” said Macgregor suddenly. 

“When?” said Macpherson, inno- 
cently, 

Macgregor put the bottle down with 
a sigh of relief. 


y 5 y 


“Your legs,” writes an observing 
schoolboy in an anatomy test, “is what 
if you ain’t got two pretty fair ones you 
can’t get to first base with, and neither 
can your sister.” 

 d i 7 


Bill Jones called in a plumber to fix 
an upstairs faucet and as he and his wife 
were coming downstairs they met the 
plumber coming up. Bill said: 

“Before I go downstairs I would like 
to acquaint you with the cause of the 
trouble.” 

The plumber politely removed his hat 
and murmured: 

“Please to meet you ma’am.” 

v v v 


Then there was the amateur painter 
who called in a doctor friend to look at 
a painting he had just finished. It showed 
a man who was seriously ill, and appar- 
ently in great agony. After the doctor 
had looked at it a few minutes, the 
painter asked: “Well, what do you 
think of it?” 

“It looks like pneumonia to me.” 

7 y ¥ 

“How are you getting on at home since 
your wife went away?” 

“Fine. I’ve reached the highest point 


of efficiency. I can put my socks on from 
either end.” 
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Keaton 


why you will want to use the Baker 
Model ‘“‘D’”’ Retainer Production Packer 


— Packer is anchored against either upward 
or downward movement by two full sets of opposing slip segments. This 
feature is always desirable, and is vital in gas-injection or water-injection 
wells where constant pulsation is present. 


— You will never have to “mill up” 
a Baker Retainer Production Packer; and as one user said, “It’s lots easier 


and cheaper to ‘drill ’em’ than to ‘mill ’em’. 


— with cast iron construction that is 
far more resistant to corrosion than the steel casing in which the packer is 
set. In one important field 82 Baker Retainer Production Packers were set 
in wells containing hydrogen sulphide-bearing gas which had developed 
casing leaks in a number of wells. Packers were set above the producing 
zone to confine —— to the tubing and isolate the casing from the 
destructive gas. After 5 years, one packer was replaced, and then only to 
re-work the well. 


— an advantage that goes hand-in- 
hand with drillability, and always means that you are “well insured” against 
trouble. 


- When it is 
desirable, the tubing can be suspended in tension so that pressure bombs 
(and other devices) can be readily dropped wi the tubing. You are not 
handicapped in your operations by “corkscrewed” tubing, often resulting 
when set-down weight is applied to conventional type packers. 


—and all operating 
procedures such as two-zone production, water injection or flooding, 
re-pressuring, re-cycling, testing, acidizing, gas lift, and many other routine 
as well as difficult applications. 


— developed over a period of years, field 
tested and perfected until we are now able to offer it to you, knowing that 
it will give you safe, efficient and economical service in any recommended 


application. 

DETAILS EASILY SECURED 
The Baker Model “D” Retainer Production Packer is described and illus- 
trated in the 1947 Composite Catalog, and in the 1947 Baker Catalog which 
we will send to you upon request. Recommendations for use in your wells 
are available from any Baker office or representative. 


BAKER 


OIL TOOLS. INC. 





Houston - Los Angeles - New York 








Drilling contractors convention to have many outstanding features 





Civic Auditorium, Long Beach, California, where the 1947 Convention of the American Association of Oilwell Drilling Contractors is to be 


California is sparing no effort to make 
the 1947 convention at Long Beach on 
October 13, 14, and 15 the outstanding 
event in the history of the American As- 
sociation of Oilwell Drilling Contrac- 
tors. Many interesting and unusual 
events have been planned. Elaborate 
preparations are being made for the bar- 
becue. The Lakewood Country Club is 
being reserved exclusively for the drill- 
ing contractors on the evening of Octo- 
ber 14, the lawns are being torn up to 
make space for the barbecue pits and 
prime ribs of beef with the bones re- 
moved and pork spare ribs will be pre- 


he'd October 13, 14, and 15. 


pared on skewers. The piece de resis- 
tance will be one pound boneless squabs. 
There will be one waiter for each ten 
guests. 

Top flight entertainment will be pro- 
vided for all. Outstanding entertain- 
ment that will particularly appeal to the 
men is promised for the stag event. Mr. 
Fowler of Fowler Brothers Drilling Com- 
pany, Long Beach, is in charge of trans- 
portation for this event. The biggest 
event of the convention will be the social 
hour and banquet on Wednesday even- 
ing, October 15, at the Municipal Audi- 





torium. Both the men and the ladies will 
attend. 

Equipment of special interest to the 
drilling contractors will be exhibited in 
the Convention Hall. A full schedule of 
technical papers will be presented. 

Numerous sightseeing and entertain- 
ment features have been provided for the 
ladies, such as a brunch, a style show, 
visit to the Hollywood movie studios, and 
a motor trip along the Pacific Coast to 
the historic Mission at San Juan Capis- 
trano. A boat trip has been arranged for 
both the men and the ladies. 





Whitney Chain celebrates opening new Dallas headquarters 


Whitney Chain and Manufacturing 
Company recently celebrated the open- 
ing of its new branch office and ware- 
house headquarters in Dallas, Texas, 
with a housewarming party. Part of the 
group of 150 or more that attended are 
shown in the photograph. Among those 
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from far 4nd near who attended were 
N. A. Endicott, general sales manager 
for Continental Supply Company; Wm. 
E. Lind, chief engineer for Guiberson 
Corporation; E. M. Weaver, factory 
manager for Whitney Chain and Manu- 
facturing Company of Hartford, Con- 


necticut, and Captain L. D. MacGregor, 
U.S. Navy. Others came from Louisiana, 
Arkansas, Oklahoma, and Texas to en- 
joy the barbecue and celebrate the open- 
ing, according to J. W. Anderson, man- 
ager of oil field sales for Whitney Chain 
and Manufacturing Company. 


THE PETROLEUM ENGINEER, September, 1947 








To 


whi 





in 
an 











To Venezuela 


Hammond Latino-Americana S. A., 
wholly owned subsidiary of Hammond 
. Iron Works of War- 
ren, Pennsylvania, 
and Port Neches, 
Texas, recently or- 
ganized to field-erect 
storage tanks 
throughout South 
America, announces 
that Raymond Sut- 
ton, general super- 
intendent, has left 
for Venezuela where 
he will superintend 
the construction of 
storage tanks to hold 3,000,000 bbl of 
Venezuelan oil. 





Raymond Sutton 


New department 

Black, Sivalls and Bryson, Inc., has 
set up a department of market research 
and analysis under the direction of Rob- 
ert E. Bingham of Kansas City, Missouri. 
The department, a part of the indus- 
trial and public relations division, will 
ascertain long range consumer needs, 
making possible the coordination of 
production to fit these needs as they 
arise. 


Stanton transferred 

Charles Stanton has been appointed 
district field engineer in the Philadel- 
phia office of Chain Belt Company, Mil- 
waukee, Wisconsin. He formerly held a 
similar position in the Detroit office. 


Weinrich joins Houdry 

Whitney Weinrich, long experienced 
in petroleum research and development, 
and prominent in affairs of the Ameri- 
can Chemical So- 
ciety, has joined the 
staff of the Houdry 
Laboratories as 
head of pilot plant 
development, C. G. 
Kirkbride, director 
of the Houdry Lab- 
oratories, has an- 
nounced, 


Weinrich, who 
served as secretary 
of American Chem- 
ical Society’s di- 
vision of industrial and engineering 
chemistry from 1939 to 1943, joins Hou- 
dry Process Corporation after serving as 
a member of the staff of the Towne Sci- 
entific School, University of Pennsyl- 
vania, where he taught chemical engi- 
neering for the past year. 

The new Houdry staff member was 
born in Honolulu, T.H. He is 41 years of 
age and received his education at the 
Massachusetts Institute of Technology. 
He followed this with post-graduate 
work, receiving his M.S. degree from 
M.I.T.’s school of chemical engineering 
practice. 

Upon graduation he returned to Ha. 
waii for a year’s experience in the sugar 
industry; however, his interest in petro- 
leum research brought him, in 1933, to 
the Gulf Oil Corporation’s Philadelphia 
refinery as a petroleum technologist. A 





Whitney Weinrich 





year and a half later he became a Gulf 
Research Industrial Fellow at the Mel- 
lon Institute for a year of specialized 
work. In 1935, he returned to the Gulf 
Research and Development Company at 
its Laboratories in suburban Pittsburgh, 
Pennsylvania. When the chemical engi- 
neering group was organized at Gulf Re- 
search, Weinrich headed that division, 
serving as assistant staff chemist for 
eight years. 

During the war, Weinrich became an 
important cog in PAW’s government-in- 
dustry war effort, particularly in the 
toluene and aromatics programs handled 
by the refining division of PAW at Wash- 


ington. 


Upon leaving Washington, he joined 
Phillips Petroleum Company as mana- 
ger of the company’s Bartlesville pilot 
plant section of the chemical engineering 
department whence, in 1946, he joined 
the U. of P. staff. 

Last year, the division of industrial 
and engineering chemistry of ACS spon- 
sored a new project, known as the Re- 
searchlight, wherein industry and uni- 
versity research workers are invited to 
submit research and development prob- 
lems to the division for consideration by 
other interested research groups. Wein- 
rich was appointed to organize and head 
the committee responsible for the ACS 
division’s part in the undertaking. 
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Executive changes 

R. G. LeTourneau, Inc., manufactur- 
ers of high-speed, rubber-tired excavat- 
ing, hauling, and lifting equipment, re- 
ports completion of 
the first phase of its 
reconversion pro- 
gram. Marking the 
event, R. G. Le Tour- 
neau, president, an- 
nounced several 
changes in the cor- 
poration executive 
staff effective Sep- 
tember 1. 

Keynoting its re- 
organization is the 
advancement of Roy 
E. McCluskey, assistant treasurer, to the 
position of vice president in charge of 
sales. 

McCluskey in his new position will di- 
rect the company’s sales divisions as well 
as other related departments. His ex- 
tensive knowledge of business admin- 
istration and practical experience in the 
construction equipment industry will 
materially aid the present LeTourneau 
sales staff. 

Joining the LeTourneau interests in 
1941, McCluskey has progressively risen 
from the accounting department to his 
present duties as a vice president. He has 
concurrently studied business adminis- 
tration, production planning and sales 
management at Northwestern, Illinois, 
and Bradley universities. 





Roy E. McCluskey 


McCluskey’s appointment coincides 
with the resignation of Oscar W. Nelson 
as vice president and general manager 
of the Peoria division, who has com- 
pleted his assignment of reconversion 
and recrganization plans for the Le- 
Torneau company. 

Another executive change, LeTour- 
neau addeu. is the resignation of Robert 
F. Nelson as vice president and assistant 
to the president. Robert Nelson is con- 
tinuing his affiliation with the LeTour- 
neau interests as a member of the board 
of directors, a position he has filled since 
March, 1944, and will maintain his exec- 
utive offices in New York City. 


Honor employes 


More than 120 employes all having 20 
or more years’ seniority and the fore- 
men of The Ohio Injector Company of 
Wadsworth, met in a service celebration 
recently to honor a dozen of their fel- 
low workers. 

J. C. Waltz, going into his 52nd year, 
was given a government saving bond by 
President Wayne Young to mark his 
half-century of loyalty to the company. 
Recently retired Lloyd Hartzell, who 
had spent 53 years with OIC, was on 
hand to usher Waltz into the exclusive 
50 year club. 

Traditional wrist watches were given 
to George Meager, Pete Kiefer, and 
Floyd Shook who had notched 40 years 
with the company. 

Thirty-year pins were received by R. 


L. Spize, C. Swigart, and H. Rock; and 
20-year awards went to A. J. Jankowski, 
H. Allen, C. Sprague, and W. Baker. 

The event was marked by a March of 
Time skit in which the officials of the 
company turned theatrical for the eve- 
ning. A specially prepared film pictur- 
ing the progress of the company was 
shown. Erv Young, vice president in 
charge of production, delivered the main 
address of the evening. He compared 
wages and hours of laborers in 14 differ- 
ent countries with those in the U. S. 


In new quarters 


Attapulgus Clay Cumpany recently 
moved its research laboratory into a spa- 
cious, modern building at Airport Cir- 
cle, Camden, New Jersey. Space now oc- 
cupied is almost three times greater than 
the previous quarters. The entire labora- 
tory is completely equipped and serviced 
for both basic research and control work 
on the company’s products—fuller’s 
earths and activated bauxites. Among 
the facilities are various types of stand- 
ard and special equipment for deter- 
mination of surface characteristics, an- 
alytical apparatus, and catalyst evalua- 
tion equipment. The greater space has 
permitted both an increase in staff and 
an extension of all laboratory activities. 

In addition to the laboratory proper 
the building contains extensive office 
space and a large storage area for ap- 
paratus, chemicals, and sample mate- 
rials. There is also a reference library. 
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Department changes 


W. L. Reynolds has been appointed 
manager, purchasing and stock control, 
supply stores division of Ideco in Dal- 
las, Texas, according to an announce- 
ment made by T. D. Collins, vice presi- 
dent, Mid-Continent direct sales, Inter- 
national Derrick and Equipment Com- 
pany. 

Reynolds has been with Ideco since 
1941 and was formerly purchasing agent 
of the supply stores division. He has 
been associated with the oil field supply 





W. L. Reynolds Albert Ditson 





H. A. Gross E. H. Polliet 


business for the last 20 years and pre- 
vious to joining Ideco he held the posi- 
tion of purchasing agent for the Bridge- 
port Machine Company. 

Albert Ditson has been appointed pur- 
chasing agent, supply stores division at 
Dallas. He was formerly with the Pe- 
troleum Administration for War in 
Washington in the foreign materials sec- 
tion. Ditson has been in the supply busi- 
ness for 15 years and previous to his war 
connections in the capital was general 
purchasing agent for a large oil field 
supplier in Wichita, Kansas. 

H. A. Gross has been appointed pur- 
chasing agent for Ideco at Columbus, 
Ohio, according to an announcement 
made by Ferguson Barnes, vice presi- 
dent, Columbus division. Gross is a grad- 
uate of Penn State University and had 
been associated with the oil business for 
10 years prior to joining Ideco. He held 
key positions in the purchasing and 
trade relations division of one of the 
largest oil field supply organizations. 

Ernest H. Polliet has been appointed 
purchasing agent at Marietta, Ohio, ac- 
cording to an announcement made by 
M. J. Rampp, general manager, Mariet- 
ta division. He is a graduate of Kent 
State University and for the last six years 
held the position of assistant purchasing 
agent for a major manufacturer at Ma- 
rion, Ohio. 








Howland sales manager 

Metal and Thermit Corporation an- 
nounces the appointment of O. L. 
(Duke) Howland as sales manager of its 
welding division with headquarters at 
7300 South Chicago Avenue, Chicago, 
Illinois. 

Howland joined the company in 1943 
as district manager of its Chicago 
branch. An alumnus of the University of 
Wisconsin, his first job was with a sur- 
veying party of the Phelps-Dodge Cor- 
poration in Mexico. During World War 
I he served in the Merchant Marine and 
from there entered the welding industry 
as a welding specialist for Central Steel 
and Wire Company of Chicago. In 1924 


he went with Lincoln Electric Company 
as a district manager in Indianapolis 
and two years later returned to Central 
Stee] and Wire. From 1927 to 1931 he 
was general manager of Koro Corpora- 
tion, a welding supply organization, and 
in 1932 joined the Hollup Corporation 
as eastern manager, returning to Chica- 
go in 1936 as its sales manager. During 
World War II he headed the War Pro- 
duction Board’s welding division in 
Washington. 

As aide to Howland, Wm. C. Cuntz 
has been made assistant sales manager 
of the corporation’s welding division 
with headquarters at 1514 West North 
Avenue, Pittsburgh, Pennsylvania. 


Wherever oil flows.. 
it’s simpler 


with DRESSERS 








From well to terminal, wherever oil flows, Dresser 
Couplings simplify joining of pipe and equipment. 
On well and separator piping—Christmas trees— 
gathering lines—transmission lines—manifolds— 
tank hookups—salt-water disposal lines—pump., 
engine and compressor connections—refinery lines 
—terminal lines—wherever a tight, flexible joint is 
required. 

If your problem is settlement, or pipe ends that 
don’t meet—if expansion and contraction or vibra- 
tion must be dealt with, or insulation is needed—if 
bad weather is holding you up—you’ll want a 
Dresser Coupling. 

Stocked by oil field supply stores. Get the facts 
today by writing for Oil Fields Catalog, Form 4012. 


DRESSER co 


ONE OF THE DRESSER INDUSTRIES 











DRESSER LONG SLEEVES 


(Style 40) 
--espan the gap, make tight 
connections when pipe ends 
don't meet. 








Dresser Manufacturing Division, Bradford, Pennsylvania 


Houston Warehouse, 1121 Rothwell St., Houston, Texas 
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First turnaround at Gulf’s new plant 


Tue 23,000-bbl-per-day fluid catalytic 
racking unit at the Philadelphia refin- 
ery of the Gulf Oil Corporation, design- 
ed and constructed by The M. W. Kel- 
logg Company, recently experienced its 
first turnaround after a planned initial 
run of nine months. This being Gulf’s 
first fluid unit (three more are being 
built for Gulf by Kellogg) every major 
vessel was entered and thoroughly in- 
spected and most exchanger bundles 
were pulled to serve as an indication of 
urrent wear and what might be expect- 
ed during the next year’s operation. De- 
pite the very exacting tests made in 
the survey, the unit was found in such 
excellent condition that the total number 
)f man-hours -»pended for preparation, 
inspection, cleaning, and repair made 
this Gulf turnaround one of the best in 
Fluid unit history from a labor economy 
tandpoint. Approximately 360 men were 
employed on the catalytic-cracker dur- 
ing its turnaround, including practically 


FIG, 1. Philadelphia catalytic cracking unit. 





every industrial craft from welder to 
painter,: pipefitter to carpenter, machin- 
ist to insulator, boilermaker to laborer. 
Although working at high altitudes and 
in confined spaces, not a single lost time 
accident occurred—a remarkable rec- 
ord for an operation of this magnitude. 

In Fig. 1 the tallest vessel, center, is 
the regenerator with the reactor imme- 
diately to its right. One catalyst storage 
hopper can be seen to left of regenerator. 
Two fuel oil tanks are in the center fore- 
ground. Figures of men at base reveal 
gigantic proportions of unit. 

An interesting refinery operation is 
shown in Fig. 2—the drilling of a test 
hole in an important carrier line of the 
fluid catalytic cracking unit. Refinery 
experience and logic both dictate that, 
other things being equal, erosion will be 
greatest wherever sudden changes in di- 
rection occur. To this end, Kellogg de- 
signs main carrier lines for a minimum 
of bends and, where these must occur, 
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with a large radius of curvature as shown. 
This being the first turnaround of the 
Gulf fluid unit, test holes were drilled 
at strategic points in several lines in 
order to determine the depth of metal 
in the wall after nine months of service. 
All lines were pronounced excellent. 
After drilling and measuring depth of 
metal, the hole was tapped, a screw plug 
inserted and sealed tight with weld 
metal and insulation was replaced to 
complete the “operation.” At the next 
turnaround, the plug will be re-exam- 
ined and the difference in length will af- 
ford a good indication of the extent of 
wear in this carrier line. Such annual 
inspection enables the safe life of the 
carrier line to be predicted and planned 
for so that, after years of service, it may 
be replaced quickly in minimum time 
with prefabricated sections. Temporary 
scaffolding was erected before the unit 
went down to insure safety and speed of 


work, Kk 


FIG. 2. Drilling test hole in carrier line. 

















Buckeye sales manager 

Gar Wood Industries, Inc., has named 
E. D .Wallace sales manager of its Buck- 
eye Traction Ditcher Division at Find- 
lay, Ohio. He has 
had 20 years’ experi- 
ence with heavy 
construction equip- 
ment, the last ten of 
which have been 
with Buckeye as a 
district representa- 
tive. 

The Buckeye 
Traction Ditcher 
line of products in- 
cludes ditching ma- 
chines, power fine- 
graders, material spreaders, and Mevac 
controlled power shovels. 

W. C. Petersen is appointed service 
manager of the Buckeye Traction Ditch- 
er Division at Findlay. 

W. E. Dawson and W. R. Steenrod, 
formerly district representatives for 
Buckeye, have been appointed district 
managers-general line for Gar Wood In- 
dustries, Inc. Dawson will have the West 
Coast territory and Steenrod will conte: 
his activities in Milwaukee. 





E. D. Wallace 


Company reorganizes 


The reorganization of Oil Weigh Me- 
ter Company, Los Angeles, California, 
with George A. Anderson as manager, 
A. C. Dyer as engineer, and H. J. Dyer 
in charge of manufacturing, has been 
announced. It is believed, according to a 
statement by A. C. Dyer, that these 
changes, coupled with the widening steel] 
markets, will enable the company to en- 
large and expedite its oil field service. 
Anderson is a graduate of Michigan 
with degrees of B.S. and E.M., and is 
well versed in both engineering and man- 
ufacturing fields. 


Training program 


The National Supply Company is in- 
augurating a personnel training program 
for all its manufacturing plants, sales 
and engineering departments, and com- 
pany stores—first 
company-wide train- 
ing plan in National 
Supply history— 
with a noted educa- 
tor in charge. 

A. E. Walker, 
president of Nation- 
al Supply, has an- 
nounced appoint- 
ment of Dr. B. E. 
Warden, former 
dean of students and 
director of student 
personne] at Carnegie Institute of Tech- 
nology, as the company’s first education- 
al director, with headquarters in Pitts- 
burgh. 

The company training program will 
be extended not only to supervisory per- 
sonnel in manufacturing divisions, but 
also to employes working upward to po- 
sitions of responsibility in sales, engi- 
neering, and manufacturing depart- 
ments, and to personnel of National Sup- 





Dr. B. E. Warden 


ply’s 100 stores in the oil fields and other 
areas. 

Dr. Warden is nationally known in 
university administrative and teaching 
circles. A graduate of the University of 
Iowa in 1926, he received his J.D. (law) 
degree there the following year, served 
as an instructor at the University of 
Kansas from 1927 to 1929, then joined 
the Carnegie Institute faculty as assis- 
tant professor of economics. 

In 1938 he was named adviser to men, 
the following year dean of men, and in 
1940 organized the division of student 
personnel and welfare—which includes 
all non-teaching activities, from admin- 
istration of the budget to student health. 

The Navy awarded Dr. Warden a let- 


ter of commendation for his service in 
1944 and 1945, when he organized and 
administered the training of thousands 
of recruits—and supervised the training 
and work of hundreds of instructors—at 
San Diego. 


Change of address 

Baroid Sales Division of National Lead 
Company has moved its Houston office 
to the seventh floor of the new City Na- 
tional Bank Building in Houston. The 
testing equipment department and well 
logging shop retain their former ship- 
ping and mailing address—35 Artesian 
Place, Houston 2, Texas. Baroid’s phone 
number for all departments is the same 


—Beacon 39371. 








IOWA PARK, TEXAS 
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From your shallow to your deep well, there is a 
Thompson Shale Separator and Sample Machine to 
meet your most critical mud cleaning requirements. 
Saves You Money . . . by removing destructive shale 
and abrasives from drilling mud, thus reducing 
wear and tear on costly drilling equipment. Sample 
Machine attachment provides accurate foot by foot 
samples of cuttings. We can deliver Now! Order 
through your supply dealer or direct from the factory. 


THOMPSON TOOL CO. 





KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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CNGA program 

With three out-of-state and two Cali- 
fornia men on the speaking program, the 
California Natural Gasoline Associa- 
tion’s 1947 fall meeting will be held 
Friday, October 10, at the Ambassador 
Hotel, Los Angeles, Frank J. Colton, 
CNGA president, has announced. The 
speaking program has been arranged 
by the fall meeting committee, of which 
R. S. Ridgway, Standard Oil Company, 

chairman. The evening dinner and 
how will be under the direction of the 
ntertainment committee headed by R. 
i. Raasch, OFCCO Construction Com- 
pany. Plans are also being made for an 
all-day session of CNGA’s technical com- 


= 


mittee on Thursday, October 9, to which 
members of the technical committee of 
the Natural Gasoline Association of 
America will be invited. 

The papers to be presented at the 
fall meeting will be of great interest to 
natural gasoline men, and to oil men 
generally. Speakers and their topics are 
as follows: 

“Adaptability of Centrifugal Com- 
pressors to Gasoline Plant Operations” 
by Dan McDonald, Magnolia Petroleum 
Company. 

“Motor Fuel Sensitivity” by E. J. Mc- 
Laughlin, California Research Corpora- 
tion. 

“Cycling at High Pressures vs. Deple- 








COMPLETE REFERENCE DATA Beacee 


ON LOUISIANA 
Ada Cary 
Bear Creek Cranfield 
Lake Bistineau Eucutta 


IN LA., ARK., MISS., ALA. 


OIL AND GAS FIELDS 
COVERED 


VOLUME | 


LA. (Cont'd) 
Gilbertown Little Creek 
ARKANSAS Logansport 
Atlanta Lucky 

Big Creek Nebo 
Buckner North Lisbon 
Calhoun North Nebo 
Columbia Olla 

East Schuler Ruston 
Fouke Sibley 

bs BUDE) oT) de) SD bie fo) 
Simmsboro 
Magnolia South Olla 
McKamie Spider 

Mt. Holly Sugar Creek 
Nick Springs Tremont 
Salem Church Trout Creek 
Schuler Vixen 
Stamps Willow Lake 


ALABAMA 


Lewisville 


Texarkana 


MISSISSIPPI 


Baxterville 
Brookhaven 
Carthage Point 


Calvin Fayette 
Catahoula Lake Flora 


Chatham Gwinville 


Cypress Baycu Heidelberg 
Here is the most complete set of reference books Haynesville Hub 
of its kind ever printed. Petroleum Engineers, Hico Langsdale 


Geologists, Ceophysicists and Executives will Holly 
find them invaluable. In a nut-shell here is what 


you can expect to find: 


MAPS ... include a structural contour and own- 


ership map of almost every field. 


SECTIONS. . Authentic Structural or Colum- 


nar Section is shown of each area. 


DATA...for each field includes History; De- 

velopment; Producing Zones; Discovery Well 

Data; Production Data; Pipe Line Connections. 
Volume I, 316 Pages... . $12.50 
Volume il, 224 Pages e020 ¢ $10.00 


BOTH Volume ONLY $22.50 [ee 


(All Prices Prepaid) 


Order Your Set TODAY! Tae 


Make Check or Money Order Payable to 


SHREVEPORT GEOLOGICAL SOCIETY 


Shreveport, Louisiana 


Box 750 
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Mallalieu 
Holly Ridge Pickens 
Indian Bayou Tinsley 
Lisbon Nolte) 


Four triple size Stratigraphic 
Sections 


VOLUME II 


ARKANSAS 
Dorcheat 
Gum Creek 
Macedonia 
Midwuy 


New London 


LA. (Cont'd 


Big Creek 
Big Island 
Choudrant 
Cotton Valley 
Delhi 
Stephens-Smart Driscol) 
E. Haynesville 
Elm Ridge 

| odd - Med aie) 
Lake St. John 
Manifest 
Athens re Sailes 


Village 
Wesson 


LOUISIANA 


Reekman Siteteloketael 


Benton W. Delhi 


Fourteen triple size Stratigraphic 


Sections 








tion and Cycling at Low Pressures” by 
E. O. Bennett, consulting engineer. 

“Future Outlook for BTUs in Cali- 
fornia” by Marion Dice, General Petro- 
leum Corporation. 

C. L. Moore, El Paso Natural Gas 
Company, will give a general descriptive 
paper on that company’s operations in 
connection with the delivering of nat- 
ural gas to California. 


Brown to New York 


B. V. Brown has been transferred to 
the New York City office of Ideco, ac- 
cording to an announcement made by G. 
W. Walton, vice 
president, machin- 
ery and export di- 
vision, International 
Derrick and Equip- 
ment Company. 
Brown will handle 
sales of products 
that supplement the 
equipment manufac- 
tured by Ideco from 
export office in the 
Chanin Building in 
New York. Brown 
was formerly manager of purchasing 
and stock control, Ideco supply stores, 
in Dallas, Texas, and has been with the 
company since 1943. He attended the 
University of Wichita and has been as 
sociated with oil field manufacturers and 
suppliers for the last 20 years in sales 
work and purchasing. 





B. V. Brown 


District managers 


A. F. Boucher, welding engineer for 
The Lincoln Electric Company, handling 
special accounts in the Detroit area, has 
been transferred to become district man- 
ager for the Milwaukee office at 733 
North Van Buren Street, Milwaukee, 
Wisconsin. Boucher joined The Lincoln 
Electric Company in 1936, the year ‘4 
graduated from Ohio State University 
and until he left to enter the service was 
continuously active in developing the 
use of welding in the Detroit field. 

Marshall Ford has been made district 
manager for The Lincoln Electric Com- 
pany’s Minneapolis office at 529 South 
7th Street, Minneapolis, Minnesota. 
Ford has been a welding engineer for 
The Lincoln Electric Company since 
1941 in the Pittsburgh district. Before 
joining Lincoln he spent three years 
working for the Inland Steel Company 
in Chicago. Ford is a graduate of West- 
ern Reserve University, class of 1938. 


Name changed 


A manufacturer of lubrication equip- 
ment for nearly 50 years, Manzel Broth- 
ers Company, Buffalo, New York, has 
c..tnged its name to Manzel, Inc., and 
completed an extensive expansion and 
modernization program. 

The floor space of the Manzel plant 
in Babcock Street has been doubled by 
an addition completed several monti:s 
ago. A more recent addition increases 
office area by 150 per cent. Employment 
has increased from 98 persons in 1945 
to 251 in September, 1947. 
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Export manager 
Announcement has been made by Lee 
C. Moore Corporation of Pittsburgh and 
Tulsa of the opening of a company ex- 
port office in Room 
572 at 50 Church 
Street, New York 
City. 
George I. Lynch 
has been appointed 
manager of this ex- 
port sales office. 
Lynch, a graduate of 
the University of 
Pittsburgh, has been 
associated with Lee 
C. Moore Corpora- 
tion for well over 20 = George I. Lynch 
years, having served in the engineering 
department in Pittsburgh before being 
transferred to the sales division. His ac- 
quaintances in the oil industry are many 
as he has been in the company’s sales 
offices in Pittsburgh, Houston, and New 
York prior to becoming export manager. 





Personnel changes 


The Continental Supply Company, 
Dallas, Texas, has announced the fol- 
lowing recent personnel changes in the 
organization: 

N. K. Keller, former field salesman 
at Kermit, Texas, has been appointed 
store manager at the same location. 

Richard E. Scheibel, former book- 
keeper at Lake Charles, Louisiana, has 
been transferred to Eunice, Louisiana, 
as store manager. 

R. B. Ball, former field salesman at 
Oklahoma City branch store, has been 
transferred to Russell, Kansas, as store 
manager. 

G. R. Pike, former store manager at 
Russell, Kansas, has been transferred to 
Hobbs, New Mexico, as field salesman. 

Clyde E. Wade, former manager at 
Eunice, Louisiana, has been transferred 
to the Lake Charles branch store, as 
salesman. 

Byron Lasseter, former assis’ .nt store 
manager at Artesia, Colorado, has been 
appointed store manager al the same 
location. 

R. W. Griffin, former store manager at 
Artesia, Colorado, has been transferred 
to Casper, Wyoming, in the same capac- 
ity. 


Garretson retires 


L. R. Garretson, since 1925 advertis- 


ing manager of Leeds and Northrup 
Company, Philadelphia, Pennsylvania, 
announces his retirement, made neces- 
sary by the condition of his health. 

Garretson’s career in advertising was 
firmly rooted in industry. With the Phila- 
delphia Drying Machine Company he 
was successively draftsman, salesman, 
and advertising serviceman, an appren- 
ticeship that served him well. Later he 
joined Collins Service, a Philadelphia 
firm specializing in syndicated advertis- 
ing for banks, eventually becoming man- 
ager of the specialized advertising di- 
vision, 

Leaving the Collins organization in the 
early twenties to set up an advertising 


department in the Frank D. Jacobs Com- 
pany, Philadelphia printing establish- 
ment, he had his first contact with Leeds 
and Northrup Company. 

Garretson’s successor is Kenneth W. 
Conners, who has been a member of the 
advertising division since 1934. 


Moves headquarters 


The headquarters offices of the Alco 
Products Division of the American Loco- 
motive Company have been transferred 
from New York to Dunkirk effective im- 
mediately, it was announced by R. B. 
McColl, president. 

The move has taken Hugh M. Cor- 
rough, director of the division, to Dun- 


kirk. He will direct all sales, engineer- 
ing and manufacturing from the Alco 
plant there. 

In making the announcement, McColl 
stressed that concentration of the admin- 
istration of all activities of the Alco Prod- 
ucts Division in Dunkirk is expected to 
speed up production and reduce overall 
costs. The division will maintain its na- 
tion-wide sales coverage through district 
offices. 

During the last six months, a gradual 
transfer of engineering personnel, par- 
ticularly draftsmen, to Dunkirk has 
taken place. With the move of Corrough’s 
office, administration of the division has 


changed to Dunkirk. 








The Keystone 





o poR O PE R 


PROTEC T 


against ‘CORROS 1 ° N 
HILL, HUBBELL 


PRECISION APPLIED 


COATING: «-WRAPPING 























AHill, Hubbell application of coating— 
and—wrapping on 160. D. pipe—weld- 
ed together preparatory to ditching. 


HILL, HUBBELL pipe protection engineers are not 
satisfied with just "good enough” coating—and— 
wrapping. They are constantly improving the ma- 
chine application of enamel for greater time en- 
during resistance to electrolytic action. 


Repeat orders, constitute sound assurance of the 
success our progressive efforts have attained. 
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POWERFUL 
BEAM.. 


or Bright 
FLOODLIGHT 


Le WHEN YOU CARRY... 


ECOLITE 
72 


This is a safe, efficient 
economical lantern that 
gives you a strong 1500 
ft. beam or a bright 
floodlight. It is easy to 
carry, tilts and pivots, 
gives you lots of light 
where needed. Car- 
ries Underwriters’ 
Laboratories recom- 
mendation for use in 
Class I Group D Haz- 
ards. Low Price. See 
it at once. At Oil 
Well Supply Stores. 


ECONOMY ELECTRIC LANTERN CO. 
3100 W. CHERRY ST. MILWAUKEE 8, WIS. 


—SOLVE 


BOILER SCALE PROBLEMS 
With 


SAND-BANUM 
And Reduce 
Maintenance Costs 


























It automatically and safely re- 
moves and prevents scale and 
corrosion while your equipment 
operates. 


Comes in cans containing 16 fluid 
ozs., all active ingredients, ready to 
use without mixing or special equip- 
ment. No bulky containers to store, 
handle or return. 


Apply ounces only once a week. A 
copy of “Solving the boiler scale 
problem with Sand-Banum’’ is 
yours for the asking. 








“The Entirely Different 
Boiler and Engine Treatment" 


AMERICAN 
SAND-BANUM 


COMPANY, Inc. 
9 ROCKEFELLER PLAZA, 
NEW YORK CITY 20 
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Halliburton appoints department managers 





Left to right: L. B. Meaders, Harry P. Conroy, Fred R. Whitten, and W. R. McClendon. 


Appointment of three new department 
managers to assist in directing the com- 
pany’s expanding field operations and 
the advancement of other key men in the 
field organization have been announced 
by officials of Halliburton Oil Well Ce- 
menting Company. 

New department chiefs are L. B. Mea- 
ders, Corpus Christi, formerly superin- 
tendent of the Southwest Texas division, 
now in charge of drillstem testing and 
all service tools; H. P. Conroy, Houston, 
who has moved from the South Texas 
superintendency to managership of ce- 
menting and bulk cement operations, 
and Fred R. Whitten, Wichita, formerly 
superintendent of the Kansas division, 
now responsible for plastics, acidizing, 
and dump bailer services. 

As members of the staff of Vice Presi- 
dent W. R. McClendon, executive mana- 
ger of field operations, they will make 
their headquarters at the company’s gen- 
eral offices in Duncan. 

Wm. D. Owsley has also been added to 
the field staff with his promotion to the 
newly created post of engineering tech- 
nical adviser. In his new assignment, 
Owsley will devote full time to field en- 
gineering requirements. He has been 
succeeded as chief engineer by John 
Guest, formerly assistant chief engineer. 


Advancement of Meadors, Conroy, 
and Whitten resulted in the following 
promotions and transfers in the Halli- 
burton field organization: 

F. A. Johnson from assistant superin- 
tendent to superintendent of the South- 
west Texas division, with headquarters 
at Corpus Christi. 

R. B. Beddingfield, assistant superin- 
tendent, South Louisiana division, New 
Orleans, to superintendent, South Texas 
division, Houston. 

J. E. Lacy, superintendent, California 
division, Los Angeles, to superintendent, 
Kansas division, Wichita. 

C. T. McGuire, superintendent, Rocky 
Mountain division, Denver, to superin- 
tendent, California division, Los An- 
geles. 

Coy O. Pace, assistant superintendent, 
West Texas-New Mexico division, Mid- 
land, to superintendent, Rocky Moun- 
tain division, Denver. 

J. B. Jones, sales fieldman, Oklahoma- 
North Texas division, Oklahoma City, 
to assistant superintendent, Southwest 
Texas division, Corpus Christi. 

Ed Paramore, fieldman, Salem, Illi- 
nois, to assistant superintendent, South 
Louisiana division, New Orleans. 

P. C. Mayfield, division personnel di- 
rector to assistant superintendent, West 
Texas-New Mexico division, Midland. 





Manager rope sales 

B. M. Ashbaucher has been appointed 
manager, Mid-Continent oil field rope 
sales, for the American Steel and Wire 
Company, Cleveland, Ohio, it has been 
announced by John Graham, general 
manager of sales for this United States 
Steel subsidiary. 

In his new position, with headquar- 
ters in Dallas, Tex., he will succeed Ed- 
win T. Eggers, who has been transferred 
to the general sales department of the 
company in Cleveland. 

Ashbaucher is a native of Bluffton, In- 
diana, and a graduate of Purdue Uni- 
versity. He has been associated with 
American Steel and Wire Company since 
1939, and most recently has been man- 


ager of the electrical, wire rope, and 


construction materials department of 
the New York City sales office. 


OCT promotes 

At a recent meeting of the board of 
directors of Oil Center Tool Company, 
Jack Edwards was made director of sales 
and John Moran was promoted from the 
position of salesman to sales manager, 
the position vacated by Edwards. 

Both men have long been identified 
with oil field equipment sales work and 
are well known throughout the Gulf 
Coast and Mid-Continent areas. 

At the same meeting, David T. Searls 
of Houston was elected to the board of 
directors. 
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JUNIOR PETROLEUM ENGINEERS 


For service in South America. Minimum 
11/4, years experience. University degree, 
preferably in Engineering. 
Salary Commensurate With Ability 
Box 72, % The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas 











PETROLEUM ENGINEER wanted with a back- 
ground in coal tar and asphalt. Must be well 
versed in design of bitumen, handling and 
blending equipment and in the chemistry of 
_ halt and coal tar, and the blending and 

mixturing of same. Please state age, experi- 
peso educational qualifications and salary 
expected in reply. Address Box 68, % The 
Petroleum Engineer, P. O. Box 1589, Dallas, 
Texas. 











CONSTRUCTION ENGINEERS with experience 
in construction of petroleum refineries, state 
education, qualifications, experience, salary 
requirements, and date available. Address Box 
70, % The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 








LIGHT PLANTS 
War surplus, 110-AC, all sizes, for home 
or commercial use, 1/3 of original cost. 
AUFFENBERG 
820 N. Kingshighway St. Louis, Mo. 




















Jensen Pumping Units 


Give You These 
Advantages 


Reasonable Initial Cost 
Low Maintenance 
Efficient Use of Power 
Less "Down-Time™ 


Long Service Life 


Plenty Clearance to 
Service Well 


Spare Parts Always 
Available 


For complete details, see your 
Jensen dealer or write... 


ENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, 


NEW YORK CITY 





MAGNETO TELEPHONES 


for construction jobs, mines, oil wells, coun- 
try homes, estates, etc. Permanent or tem- 
porary installations. Also wire, insulators, 
ground rods. mg and other necessary 
equipment. Prom Be: TELEPHONE 
REPAIR AND SUPPLY COMPANY, 1760 
Lunt Avenue—237, Chicago 26, Ill. 








CONSTRUCTION ENGINEERS with experience 
in construction of petroleum refineries and 
qualified to take responsible charge of larger 
refinery construction projects. State education, 
qualifications, experience, salary requirements, 
and date available. Address Box 69, % The 
Petroleum Engineer, P. O. Box 1589, Dallas, 
Texas. 











MECHANICAL ENGINEERS 


Foreign Service - Major Oil Company 
MUST have 3 or more years ex- 
perience in oil field equipment 
and university education, pref- 
erably degree in engineering. 

SALARY COMMENSURATE 
WITH ABILITY 


Box 71, % The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas 





PATENTED AND PATENTS PENDING 


B&W Wall Cleaning 
Guides are effective— 
and safe—in cementing 


even the deepest wells. 


DON’T SQUEEZE! 
It Ties Up Your Rig. 


(B-W 
INCORPORATED KENNETH 
BARKIS WRIGHT 


HOUSTON, TEXAS « LONG BEACH, CALIF. 




















WANTED 
PETROLEUM OR CHEMICAL 
ENGINEERS 


Degree necessary. Engineering experi- 
ence not necessary. Single men preferred. 
Excellent opportunity for training and 
advancement in Petroleum Reservoir 
Engineering in all major producing 
areas. Apply by letter stating education, 
experience, and marital status to 


CORE LABORATORIES, INC. 
Box 5810, Dallas, Texas 














SITUATIONS OPEN: Chemical Engi- 
neers with three to five years’ experi- 
ence in the operation of petroleum 
refining distillation units, thermal 
cracking units or catalytic cracking 
units for work as. Technical Service rep- 
resentatives and Operators of commer- 
cial catalytic cracking plants. Kindly 
send details of experience and educa- 
tion. Snapshot (if available). Address 
Box Ne. 59, % The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 








LINE SCALES 





(Above) Super 500,000-lb. capacity, 14” 
dial. (Below) Packer Special, Capacity 
40,000 Ibs., 6” dial. 18 other models for 
— drilling, well servicing, or work-over 
need. 


QQ MODBELS 
to choose from 


With a LINE SCALE you know 
the pull on the line, and the 
weight on the bit in pounds. Re- 
peated tests prove the accuracy 
and dependability of LINE SCALE 
readings under all working condi- 
tions . . . even in areas of rapid 
temperature changes. 


LINE-SCALE CO., Inc, 


Box 4245 Oklahoma City Phone 6-1765 
“@ Coast Representative: Hiram Wheeler 





Box 8043, Houston 4, Texas—J2-1107 
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Advertising manager 


William F. Weimer, for the last sev- 
eral years assistant advertising manager 
of the Rockwell Manufacturing Com- 
pany, Pittsburgh, has been named ad- 
vertising manager of the company’s 
Pittsburgh Equitable Meter Division. 

In his new responsibility, he will have 
charge of the complete advertising pro- 
gram for the Pittsburgh Equitable Meter 
Division’s lines of water, gasoline, oil 
and gas meters, gas regulators, and other 
products. He will also continue to assist 
with the administration of the overall 
advertising program of the Rockwell 
Manufacturing Company and its 14 op- 
erating divisions and subsidiaries. 

Weimer’s service with the company 


includes several years in the sales de- 
partment of the Pittsburgh Equitable 
Meter Division, and editorship of the 
employe house organ for the Pittsburgh 
Equitable Meter plant. He is active in 
Pittsburgh advertising circles, and at 
present is a director of the Pittsburgh 
Industrial Advertising Council. 


Expansion program 


With the appointment of W. F. “Bill” 
Carothers as an official of the Houston 
Engineers, Inc., Houston, Texas, in 
charge of fishing tools and sales, follow- 
ing the resignation of R. M. Claypool, 
the company announces an expansion 
program already in progress that will 
result in offering the oil industry a com- 
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... DY Reilly Enamel! 


The barrier to corrosion of pipe lines is REILLY 





This booklet, describing 
REILLY Protective Coatings 
for metal, wood, brick and 
concrete surfaces, will be 
sent on request. 


Keil, 
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Enamel. The REILLy coating is so tough it 
will successfully resist normal soil stress and 
abrasion; so tightly bonded to the steel that 
it gives complete insulation and thus prevents 
corrosive agencies from coming in contact 
with the metal. So regulated in its properties 
that it will withstand temperatures as low as 
minus 20°F. without cracking or checking, 
and as high as 170°F. without flow or sag, 
REILLY Enamel gives dependable protection. 


REILLY TAR & CHEMICAL CORPORATION 
Merchants Bank Bidg. + Indianapolis 4, Indiana 
500 Fifth Ave., N.Y. 18 » 2513 S. Damen Ave., Chicago 8 


Protective Coatings 


THE 








plete line of cutting and fishing tools in 
addition to its reversing tool operations. 

Bill has returned to Houston Engi- 
neers after nine years in cutting and fish- 
ing tool work in the Gulf Coast area. 
This experience, along with his former 
reversing tool work, will serve him well 
in heading up these operations not only 
in Houston but in New Orleans, New 
Iberia, and other fishing tools points as 
they are established. 


Sales manager 


Appointment of V. H. McKimmey as 
sales manager of the Mechanical Manu- 
facturing Company, 
Inc., Fort Worth, 
Texas, is announced 
by Sam P. Hamer, 
vice president of this 
company, which 
manufactures spe- 
cialized oil field 
tools, including the 
Bell-Type mechan- 
ical tubing swab and 
the Sanders-Type 
mechanical mule. 


McKimmey has 
recently been purchasing agent of the 
Rowan Drilling Company of Fort Worth 
and has formerly been associated with 
the National Supply Company and other 
firms in Texas and Oklahoma in execu- 
tive capacities. 





V. H. McKimmey 


Dealer representative 


Hammel-Dahl Company, Providence, 
R. I., manufacturers of automatic con- 
trol equipment, announces the appoint- 
ment of O. T. Clarke, Clarke Sales En- 
gineering Company, Decatur, Georgia, 
as its dealer representative in the south- 
east territory. 

Clarke graduated from Princeton Uni- 
versity in 1924 and is a member of the 
Princeton Engineering Society. 


A.S.M.E. meeting 


Sessions of the annual Petroleum Me- 
chanical Engineering Conference of the 
American Society of Mechanical Engi- 
neers will be held at 
the Rice Hotel in 
Houston, Texas, on 
October 6, 7, and 8. 
Registration will be- 
gin Sunday, Octo- 
ber 5. 

Papers on me- 
chanical engineer- 
ing problems in all 
phases of the petro- 
leum industry—pro- 
duction, transporta- 

Carl E. Reistle, Jr. tion, refining, and 
equipment—will be presented by out- 
standing mechanical engineers repre- 
senting a broad cross-section of the in- 
dustry on a national scale. 

Field trips to inspect the vast petro- 
chemical industry around Houston are 
part of the program. 

Carl E. Reistle, Jr., general manager 
for production operations of the Humble 
Oil and Refining Company, will be chair- 
man of the conference. 


Although the ASME is sponsoring the 
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meeting, AIME and API members are 
cordially invited and many are partici- 
pating, according to Reistle. 
The program follows: 
October 5, Sunday 
2 p.m. to 8:30 p.m. Registration. 
October 6, Monday 

8:30 a.m. to 8:30 p.m. Registration. 

10 a.m. Materials (technical sessions). 
“Application and Handling of Foams,” 
KE. E. Kearns, Standard Oil of Ohio. 
“Corrosion of Oil Well Equipment,” 
L. C. Case, Gulf Oil Corporation. 

10 a.m. Equipment (technical sessions) . 
“Accessories for Good Operation of 
Storage Vessels,” F. L. Goldsby, Chi- 
cago Bridge and Iron Company. 

12:15 p.m. Welcoming luncheon. 

2:15 p.m. Transportation (hydraulics). 

“Heavy Crude and Fuel Oil Han- 
dling,” E. L. Adams, General Petro- 
leum Corporation. 
“The Application of New Designs in 
Plunger Pumps With Some Comments 
on Handling of Viscous Crudes,” L. T. 
Gibbs, Aldrich Pump Company and 
T. R. Aude, Stanolind Pipe Line Com- 
pany, Tulsa. 

2:15 p.m. Materials (welding). 

“Study of Weldments in Alloy Steels 
and in Alloys,” T. N. Armstrong, In- 
ternational Nickel Company. 
“History of Some Austenitic (18-8) 
Furnace Tubes,” C. S. Pugsley, Stand- 
ard Oil of New Jersey, Baton Rouge, 
Louisiana. 

1:45 p.m. Meeting of general committees 
on transportation and materials. 

7 p.m. Meeting of general committee on 
equipment. 

8 p.m. Transportation (intermixing of 
products). 

“Intersurface Characteristics of Prod- 
ucts in Products Pipe Lines,” S. S. 
Smith and R. K. Schultze, Shell Oil 
Company. 

“Control of Commingling in Products 
Pipe Lines,” E. A. Bige, Plantation 
Pipe Line Company, Atlanta. 
Supporting papers from Sinclair and 
Phillips. 

8 p.m. Refining (internally insulated 
vessels). 

“Internally Insulated Piping and Pres- 
sure Vessels for High Temperature 
Service,” P. E. Darling, Pan American 
Refining Company, Texas City. 
“Effect of Leakage Around Cross- Baf- 
fles in a Heat Exchanger.” A. M. 
Whistler, C. F. Braun anil Company, 
Alhambra, California. 

October 7, Tuesday 

8:30 a.m. to 5 p.m. Registration. 

9 a.m. Transportation (natural gas). 
“Notes on Natural Gas Transmission, 
Including Centrifugal Compressors 
for Natural Gas Transmission,” W. 
H. Stueve, Oklahoma Gas and Elec- 
tric Company, Oklahoma City. 

9 a.m. Production (pumping). 
“Comparison of Prime Movers for 
Pumping Wells,” J. H. Field, Stand- 
ard Oil of Ohio, Oklahoma City. 
‘‘Hydraulic Pumpers for Shallow 
Wells,” A. A. Hardy, W. C. Norris 
Manufacturer, Inc., Tulsa. 

11:30 a.m. Meetings for general commit- 
tees on production and refining. 


2 p.m. Inspection trips. 
Of interest to production and pipe line 
engineers. 
Of interest to refinery engineers. 
Of general interest. 

6 p.m. “Get Acquainted” party for all in 
attendance. 

7 p.m. Banquet, open to all. 

October 8, Wednesday 

8:30 a.m. to 3 p.m. Registration. 

9 a.m. Equipment (pressure vessel de- 
sign). 
“Investigation of Stress in Vessels Un- 
der Internal Pressure,” T. L. White, 
Commercial Shearing and Stamping 
Company, Youngstown, Ohio. 
“‘Manufacture and Application of 
Composite Plates,” O. R. Carpenter, 


Babcock and Wilcox Company. 


Y a.m. Production (drilling and casings 
design). 
“Internal Combustion Engine Power 
Application for Rotary Drilling,” W. 
S. Crake, Shell Oil Company, Houston. 
“Some Factors Influencing Selection 
of Factors of Safety in Casing Design,” 
E. N. Kemler, New York University. 


2 noon. Petroleum executive committee 
luncheon. 


2 p.m. Production (pumping). 
“Free Pumping System,” W. F. Slater, 
Kobe, Inc., Los Angeles. 
“Subsurface Sucker Rod and Gas Lift 
Pumps,” R. L. Chenault, Oil Well Sup- 
ply Company, Oil City, Pennsylvania. 
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D.W. HAERING & CO. Inc. 


GENERAL OFFICES: e 
205 West Wacker Drive, Chicago 6, Illinois 
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“BETTER PIPE TOOLS 


ARMSTRONG BROS.” Pipe Dies and Chasers 


e machined from special alloy steel, are heat 
eated and oil tempered. Cutting teeth are 
backed-off’’ with ground a a er faster, cut 
ssier, cut smooth tight- tting threads They 


come in ‘‘Solid,’’ ‘‘Adjustable’’ and ‘ “Receding” 
ypes to fit all standard make stocks and threaders. 
St ndardize on ‘‘ARMSTRONG BROS. ”” Dies 
’ Chasers for better thread cutting. 
ARMSTRONG BROS. TOOL CO. 
331 North Francisco Avenue, Chicago 12, U.S.A. 
Eastern Whse. and Sales: 199 Lafayette St., 
New York 12, N. Y. 
Pacific Coast Whse. and Sales Office: 
1275 Mission Street, 
San Francisco 3, 
California 

















TULSA'S LARGEST 
FINEST HOTEL 
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American Meter opens 





American Meter Company announces 
the opening of its new factory and office 
building, 950 Tennessee Street, San 
Francisco 7, California. 

The new San Francisco headquarters 
of American Meter Company will coor- 
dinate and round out the total gas meter 
production for the requirements of the 
Pacific Coast. The new plant is a steel, 
brick, and concrete structure of modern 
design and fireproof construction. The 
building was designed by John Henry 
Devitt, architect, and built by Fred 


new building 


Schell, general contractor, both of San 
Francisco. 

The factory is completely equipped 
with the most modern machinery and 
facilities for the manufacture, repair, 
and testing of gas meters and is outstand- 
ing from the standpoint of appearance, 
light, and ventilation. 

The official opening was celebrated by 
open house for American Meter Com- 
pany employes, their families and 
and friends, and the gas men of north- 
ern California. 


Deep test spudded in San Joaquin Valley 





Fred M. Manning, well known Mid- 
Continent drilling contractor, is spud- 
ding-in a new well for Continental] Oil 
Company in San Joaquin Valley. Known 
as the KCL-L-2 this deep test is being 
closely watched by prominent California 
oil men. This is the first time that Fred 
M. Manning has operated a string of 
tools in California. 

The rig is equipped with the latest, 
most modern oil field equipment. Three 
General Motors quads power an Emsco 
J-1250 drilling rig, equipped with a dy- 


namic brake. The 178-ft Ideco derrick is 
rigged with Emsco JCS-2014-in. rotary 
machine. 

Shown left to right are: A. J. Olson, 
chief engineer Continental Supply Com- 
pany; W. R. Fairbanks, roughneck Fred 
M. Manning; C. T. Whitney, drilling su- 
perintendent Fred M. Manning; J. C. 
Craig, drilling superintendent Continen- 
tal Oil Company; Edd Sutton, driller 
Fred M. Manning, and Cecil Crolley, 
Lester Hoewing, and Bob Doolan mem- 
bers of the Fred M. Manning crew. 
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20-Year Club 


The organization of a 20-Year Club 
has been announced by F. M. Young, 
founder and president of the Young 
Radiator Company, Racine, Wisconsin. 
Annually on July 12 the 20-Year Club 
will receive new members as they be- 
come eligible and on that day will hold 
election of officers. Next year 20 new 
members will be added to the roster. 

F. M. Young, founder and president; 
W. V. Astrup, chief engineer, and L. C. 
Pfost, general superintendent, were pre- 
sented with wrist watches in recognition 
of their 20 years’ service. 

Fifty-two award pins were given to 
those who have been with the company 
15 or more years. There are a total of 
214 persons who served ten or more years 
with Young Radiator Company. 


Hudgins resigns 


Clark Bros. Co. has announced the 
resignation of T. Fred Hudgins as ex- 
port manager in the company’s New 
York office at 122 East 42nd Street. 
Hudgins leaves to organize his own busi- 
ness in Dallas, Texas. 

R. R. McCartney, while retaining his 
post as Clark Bros. district manager, 
will assume Hudgins’ duties as export 
manager. Avery G. Van Campen, who 
for the last two years has headed the 
technical service department in the New 
York office, in the future will be the 
sales engineer. Robert Spears for a num- 
ber of years in the technical service de- 
partment in Clark Bros., home office at 


Olean, New York, and who was recently 
transferred to the technical service de- 
partment of the New York office, will 
take over Van Campen’s post as head 
of that department. 


IPAA meeting 


Oil producers of the state will meet 
with operators of other areas of the na- 
tion in the 18th Annual Meeting of the 
Independent Petroleum Association of 
America to be held September 29 and 30 
in Oklahoma City, Oklahoma. Commit- 
tees of the association will hold pre- 
meeting sessions to review their activi- 
ties of the past year and to prepare re- 
ports for presentation to the general 
membership meeting. 

Current problems of the independent 
domestic industry will be analyzed in the 
two-day forum. Unitization and second- 
ary recovery, research, proposed amend- 
ments to the Natural Gas Act, interna- 
tional aspects of the industry, and the 
decision of the Supreme Court in regard 
to the ownership of tidelands will be 
major subjects for consideration at the 
meeting. 

One of the most pressing problems 
now facing the domestic industry is the 
shortage of steel products, particularly 
tubular goods. A special committee 
headed by Ed Warren, Midland, Texas, 
operator, has had this subject under 
study and will report to the membership 
at a special forum on material shortages. 

Planning the annual meeting are 


chairman of the committee on arrange- 
ments; Dr. Waldo Stephens, vice presi- 
dent IPAA for western Oklahoma, chair- 
man of the committee on attendance and 
publicity; L. H. Prichard, Jr., and Rob- 
ert A. Hefner, Jr., co-chairmen, commit- 
tee on entertainment; T. H. Marshall, 
executive vice president, Anderson- 
Prichard Oil Corporation, chairman of 
the committee on hotel reservations and 
registration; Eugene Jordan, chairman 
of the committee on transportation; 
Dean McGee, chairman of the committee 
on finance, and William T. Payne, chair- 
man of the special committee. Steve An- 
derson, Jr., is chairman of the commit- 
tee on ladies entertainment. Merle Beck- 
er, St. Louis, is chairman of the program 
committee. 

Directors, state vice presidents, and 
executive officers of the association will 
be elected and will hold an executive ses- 
sion to conclude the meeting. 


Maurice Hooff dies 


Maurice Hooff, 47, general production 
manager of the Hyster Company and one 
of the best known heavy machinery pro- 
duction men in the industry, died August 
22 at Portland, Oregon. 

Hooff, born in Holland, had been con- 
nected with the Hyster Company, man- 
ufacturers of tractor equipment and in- 
dustrial trucks, since its first day of op- 
eration. In many prior capacities, he 
has been in charge of production at the 
three Hyster factories—Portland, Ore- 


Frank Buttram, past president, IPAA,gon, Peoria and Danville, Illinois. 
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DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
323 W. TENTH ST. 


BUILDERS OF OUTSTANDING PUMPS 


PUMPS 


SINCE 1869 
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DESICCANT 


The high-pressure dehydration unit here illustrated 
is a property of the United Gas Pipe Line Company 
at Carthage, Texas. It represents the most advanced 
design, construction, and operating technique; and 
the drying agent employed is FLORITE DESICCANT. 
The Stone & Webster Engineering Corporation, who 
designed and constructed the plant, are users of 
FLORITE in various types of equipment, large and 
small, for oil and gas companies and for other 
branches of industry. 


Natural gas, propane, butane, gasoline, air, nitrogen, 
carbon dioxide, refrigeration compounds, all are 
treated with superior drying efficiency by use of 
FLORITE. Selectively adsorbs 4 to 20% its weight 
of water—is regenerated by heating to 350°F. Write 
for literature, namesofimportantusersin your own field. 


* Trademark Registered 


FLORIDIN COMPANY 
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From our operatives in Saudi Arabia comes word that a 
recent arrival in the land of Ibn Saud to take over as assistant 
petroleum engineer for Aramco is none other than Charles Wil- 
liam Suman,.son of the well known George O., who tries to 
impress all his San Joaquin Valley visitors with the immensity 
of his concern by telling them that the letters S.O.C. stand for 
’Sociated Oil Company. The younger Suman, Charley or Bill, 
take your choice, is a graduate of the University of Texas in 
mechanical engineering, and just finished some graduate work 
at Caltech last June. For two months prior to his departure 
he was engaged on a survey of petroleum engineering prob- 
lems in the San Joaquin Valley. During the war he saw service 
as an ensign on the Atlantic Fleet of the U. S. Navy, but is most 
famous for one of his childhood exploits, to-wit: When he was 
only ten years old his dad thought it was time to teach him 
how to handle a gun, so he took the youngster out into the 
woods, and before they got back from this jaunt, Charles Wil- 
liam had bagged a total of 28 doves, and his pop’s chest had 
expanded to the dimensions of a captive balloon, and, mark 
you, this was long before pop’s chest had moved down to the 
meridian. 


With Warren Johnson doing a right smart job in the chair, an 
elite coterie of substantial Standard Oilers gathered at the San 
Gabriel Country Club one recent evening, to say “so long” 
to Jim Gosline, and to wish him well as he left for the neighbor- 
ing village of San Francisco to take up a new and bigger assign- 
ment. It was a friendly gesture in which, following an excellent 
dinner and some fine impromptu singing (slightly off key) by 
Oscar Lawler and Len Little, the guests one by one paid brief 
but flattering tribute to Jim’s qualities, both as an engineer, and 
as a sympathetic, understanding leader. 


In the main the party was made up of men with whom he had 
been closely associated in the company while officiating as 
southern district manager, but there were three “outsiders”— 
in body, that is, not in spirit, who, by virtue of special claims 
to friendship were also included. They were C. J. Coberly, Sr., 
the quiet, unobtrusive gentleman, who has made such excellent 
use of fluid power in behalf of the petroleum industry, and 
whose nickname, “Kobe,” is a familiar word to production men 
everywhere; Jud Hillman, another modest genius of the equip- 
ment world, who accomplishes in a very pronounced way with- 
out fuss or ballyhoo, and whose father, we learned in the course 
of the evening, pioneered Standard of Cal’s production depart- 
ment; and then there was Walter Thompson, ex Standard Oiler 
of high repute, who thought he was retiring to a life,of ease 
and indolence in 1940 or thereabouts, and has since been sv 
busy with his T & T oil operations and drilling contracts, that he 
is thinking of hiring up with Standard again for a rest. 

Among the home folks were Ernie Priestly, with some addi- 
tional poundage here and there—the result of relinquishing 
a rigid dietary routine; Shorty Cooke, the fisherman who loves 
fishing but won’t eat fish; Earl Ridgeway, Chris Elk, George 
Collins, Norman Foster, who makes up for all the steaks 
Shorty doesn’t eat; Charlie Beyrle, Bill Cochems, hotshot re- 
cruiting sergeant for the Petroleum Production Pioneers; Sam 
Crookes, George Laurent, Jimmy Sayer, Kenny Price, who 
made one of the neatest little speeches of the evening; Carl 
King, John Blaney, Red Reid, Art Wilson, Fred Condit, Arch 
Lang, Oscar Stricklin, John Box, Mal Morris, as much at ease 
on the lecture platform as on the derrick floor; George Andrews, 
Bob Russell, Ralph Welte, Bill Winham, Hersch Driver, an 
unusual paleontologist who talks understandably and seems to 
be just as much interested in living beings as in their fossil 
remains; Karl Arleth, Bill Harker, Marv Miller, Bill Collins, 
best tenor at the party; Roy Gunn, Marc Mattson, doing a swell 





job as legal authority for Petroleum Production Pioneers, and 


Department D, 220 Liberty St. Warren, Pa. a member of the firm of Lawler, Felix and Hall, when the 
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Pioneers are not in session; Bart Cater, safety expert who came 
to see that nobody took any undue risks; Dick Werner, possessor 
of an encyclopedic mind that is loaded with information about 
Standard’s field men and operations; and last but by no means 
least, Ernie Muth. 


All added their testimony to the virtues of the guest of honor 
and wished him good luck in the northern metropolis, after 
which Oscar Lawler in a few minutes of interesting reminiscence 
and appropriate wit presented him a clever cartoon by Jack 
Bagnall, depicting one of the more exciting episodes in the 
Gosline saga—a blowout that exercised all his engineering 
skill at an hour when most petroleum engineers are resting 
their skill on a well stuffed mattress. In replying to all the en- 
comiums, and acknowledging the gift, Jim took occasion to say 
a word of thanks to each of the guests individually for their 
very material help, citing instances of specific joint adventures 
that had enriched his experience and warmed his regard for 
the men with whom he had been associated. He also promised 
to make periodic trips to his old stamping ground, and keep in 
touch with his friends in the deep south. 


During the evening, Warren Johnson introduced the new 
southern district manager, John Thacher, a very personable 
lad who has all the appearance of capability and a record that 
supports this idea admirably. As we write, he has already taken 
over, and is showing every evidence of being a completely ade- 
quate choice for the heavy responsibilities entailed, and we cer- 
tainly wish him the most of the best in the responsible position 
that he now assumes. Altogether, the Gosline party was a very 
congenial gathering and a very pleasant occasion, serving well 
to prove the error of the contention that the age of chivalry is 
dead, or that oil men are big, rough, tough, emotionless 
hombres. It was a nice exhibition of open regard for a good 
performer, and that kind of display never hurts anyone—the 
regarder or the regardee. 


Received an interesting note from Bud Fobes, the Baker Oil 
Tools booster, some time ago, carrying on the outside a picture 
of a cane and the warning, “Brace Yourself!” On the next fold 
were revealed two heavily laden storks, flying in the direction 
of the Fobes manor, and giving some inkling of what was about 
to be disclosed. On the inside, sure enough, was an announce- 
ment of the birth of twins, Grant Andrew and William Dwight— 
a masterful achievement, we would say, and justification for a 
fellow being somewhat more chesty than usual. Having a heavy 
flow of tartan blood in our veins, we venture to ask whether or 
not an outstanding event of this sort shouldn’t be celebrated by 
the donation of two cigars per acquaintance. This question is 
also prompted by the additional favorable circumstance that 
we are an acquaintance and not a father. Bud, by the way, will 
be interested to learn from an old experienced hand—a nice 
thing about twins is that one of them usually cries so hard 
you can’t hear the other one. 


We were more than interested to discover that Don Carr had 
resigned and more than pleased to know that Claude “Speedo” 
Swift had succeeded him as manager of research for Union Oil 
Company. It is many a long year since we added Speedo to 
our list of friends, and we have never lost track of each other 
from the time back in 1923 when we were a research chemist 
slowly debauching into a hack writer, and Speedo was a 
ditto ditto, lifting himself out of the common rut by ardently 
studying patents law. As he has steadily climbed higher up the 
ladder of success, we have clung precariously to the bottom 
rung, with a lot of rude but ambitious guys trampling on our 
fingers as they clambered over and up. By jinks, while we musn’t 
temper our congratulations to Speedo, if we do say it ourselves, 
we have found that it takes real grit to be a failure. 


Had a long talk with Joe Swaton of Kerotest up at San 
Francisco a short time ago, and found, as we usually do when we 
really dig down for information, a veritable reservoir of petrolic 
data—this time, particularly relating to cracking processes in 
the early stages of their development. We suggest that the 
Swaton Memoirs, properly handled, would make mighty ex- 
citing reading. 
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This impressive service 
panel and housing was pro- 
duced for a manufacturer of 
precision instruments. 
What they wanted was an 
enclosure built to the same 
standards of precision and 
beauty of workmanship that 
feature their own products. 
This FALSTROM console 
has been built just that way 
—note the sleek modern 
lines and heavy-duty con- 
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steel housing for better 
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and machines to turn out a 
good job fast! Write for com- 
pletely illustrated catalogs 
on FALSTROM activities. 
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PHOENIX FLANGE 


From raw billet to finished product, Phoenix Flanges 
are forged by men who know precision work. That’s 
why Phoenix Flanges always fill your needs exactly. 
That’s why they always meet ASA requirements and 
ASME and ASTM specifications. 

The mild steel in these flanges is readily machined 
and welded... yet drop-forging imparts a toughness 
that means long service under any conditions. 

Get your copy of the Phoenix Flange Catalog to- 
day. It shows the complete line. 
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awy fos @eeeeeeoeve2e e808 


eeeeoeeeeee02edee@ 


PHOENIX MANUFACTURING COMPANY 
Joliet, vena A Catasauqua, Pa. 
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Switching here, however, from science to the more elevated 
types of sport, with deeply furrowed brows we were attempting 
to wrest from George Trembley, the golf whiz, the snooker 
championship of the Jonathan Club, and we weren’t being the 
least big successful, when who should come along to pass 
sarcastic remarks about our prowess but Ox “The Body” 
Morgan. After delivering himself of several deflating scurrilities, 
he went on his way, and when he had gone, we found four 
extra black balls on the table—the lowlife. 

Ox, incidentally, had just returned from a swing around the 
oil states that had kept him away from headquarters for about 
a month, which reminds us that we are having quite an epi- 
demic of travel these days. Glenn Merkley, last we heard, was 
just back from Europe. Frank Long of Vapor Recovery Systems 


.is over in Scotland cultivating a burr, and our operatives tell 


us that E. S. Dulin will soon be heading that way. 
* 


Speaking of Scotland, we breakfasted in the E] Tejon at 
Bakersfield not too long ago with Billy McGraw of Western 
Pipe and Steel, the poet laureate of the western petroleum 
industry, and his very lovely wife. It was a most enjoyable 
session that gave us an opportunity to exchange reminiscences 
about Auld Caledonia. We couldn’t help but remark again our 
oft repeated contention that no Scot born over yonder could 
possibly be more Scotch than Bill who was born right here in the 
United States. He has all the finer native attributes, and to top 
them all off, can sing, “A Wee Dochan Doris,” as if he had 
just had one. 


Blowout and fire fighting service 

A new service organization, Well Protection Company, Inc., 
Houston, Texas, a non-profit company, is being created by the 
petroleum industry for the purpose of handling oil and gas 

tiie well blowouts and fires. It is designed to 
provide well organized, prompt, and ef- 
ficient crews for controlling unexpected and 
exceedingly difficult emergencies. 

Operators and drilling contractors in the 
Gulf Coast and South Texas areas are in- 
vited to join this organization. Participation 
by all these firms is expected to make this 
effort a success and will help to spread the 
cost thin. 

The company is owned entirely by par- 
ticipating supporters in the petroleum in- 
dustry. Its present directors and officers 

C. P. Parsons are: 

Board of directors: M. V. C. Bradley, general superintendent, 
production department, Magnolia Petroleum Company, Dallas, 
Texas; H. B. Fuqua, assistant vice president, Gulf Oil Corpora- 
tion, Houston, Texas; H. E. Hamilton, Morris-Hamilton Drilling 
Company, Houston, Texas; E. P. Hayes, chief engineer, The 
Texas Company, Houston, Texas; M. M. Kinley, Well Pro- 
tection Company, Inc., Houston, Texas; C. P. Parsons, Well 





‘Protection Company, Inc., Houston, Texas; C. E, Sutton, divi- 


sion manager, Pure Oil Company, Houston, Texas. 


Officers are: C. P. Parsons, president; M. M. Kinley, vice 
president, in charge of field operations, and H. E. Hamilton, 
secretary and treasurer. 


A bulletin on the organization can be obtained by writing the 
Well Protection Company, Inc., P. O. Box 2162, Houston, Texas. 


Manager pump division 

R. H. Morse, Jr., vice president and general sales manager, 
Fairbanks, Morse and Company, recently announced the ap- 
pointment of L. A. Weom as manager of the company’s pump 
division to take the place of Arnold Brown who has resigned. 
Weom has been with Fairbanks, Morse and Company since 
January, 1929, beginning as an assistant in the pump and elec- 
tric department of the company’s St. Paul, Minnesota, branch. 

Early in 1932 he became a field engineer traveling the ter- 
ritory of South Dakota and western Minnesota. In 1936 he 
was promoted to manager of the pump and electric department 
of the St. Paul branch, which position he held at the time of 
his recent appointment. Weom has been with the company all 
this time since 1929 with exception of three and one-half years 
spent as an officer in the Navy during the recent world war. 
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South American representative 


Dr. Luigi G. Castelli, prominent South American business- 
man and authority on petroleum refining, has been named 
South American representative for Houdry Process Corpora- 
tion, Robert B. Cragin, vice president, has 
announced. 

Dr. Castelli, a member of the Spanish 
and Italian nobility, began his studies at 
University of Naples where he received his 
engineering degree. He continued his 
studies at Sorbonne University, Paris, and 
finished post-graduate work at the Institute 
of Physics and Chemistry. 

The new Houdry representative, whose 
headquarters are in Buenos Aires, Argen- 
tina, has had extensive experience in the 
petroleum and industrial fields. He has been 
Dr. Luigi G. Castelli connected with the engineering department 
of the Public Service Corporation of New Jersey; he has 
served as consulting engineer in charge of foreign business 
for Seabrook Engineering Corporation, and has been general 
Latin-American representative for The Lummus Company. 

He is owner of Etablicimientos Mecanicos Castelli—rolling 
mills; vice president of the White and Blue Lloyd, shipping 
lines; consulting engineer for Indo, S. A., linseed oil plant, 
and a director of the Loleri Ship Yard. 





Advertisements create world-wide interest 


The British Museum of Natural History in a letter to the 
Hughes Tool Company has requested reproductions of a series 
of Hughes Tool Company advertisements that appeared this 
past year in oil magazines. 

The advertisements, done in full color, depict the story of 
plant and animal life, their evolution, and mutation through 
the periods millions of years ago. 

Produced by Wilhelm-Laughlin- Wilson, Advertising Agency, 
and painted by John Pemberton Cowan of that firm, the ten 
paintings have caused an unprecedented interest in oil, archaeo- 
dogical, and educational circles throughout the world. Nearly 
5000 requests for reproductions of the illustrations have been 
received by the Hughes Tool Company and their agency from 
all parts of the world including Latin America, Netherlands, 
France, China, India, and the Middle East. Among the sub- 
scribers are three colleges, numerous magazines, and a host of 
oil field executives and companies. 


Made district manager 


J. R. B. Freeman, formerly refinery sales representative in 
Los Angeles for Bethlehem Supply Company of California, has 
been appointed district manager of the San Francisco area, 
it was announced by Wendell M. Jones, vice president and 
general manager of the company. W. H. Weitzel will continue 
as manager of the San Francisco store. 

The new position has been created to improve Bethlehem 
Supply service in the Bay Area. 

In Los Angeles, R. B. Trimble will take over J. R. B. Free- 
man’s activities under the direction of H. E. Chapman in refinery 
sales; R. A. Casson, in addition to his duties in the sale of 
pumping units, will take over R. B. Trimble’s work in the sale 
of sucker rods and wire rope. 


Ramey sales manager 


The Unit Rig and Equipment Company, through its presi- 
dent, William Guier, has announced the appointment of T. A. 
(Tom) Ramey as sales manager. For the last 13 years Ramey 
has been connected with the National Supply Company, and 
goes to Tulsa from Ft. Worth, where he more recently served 
as manager of sales and service in the rotary drilling equip- 
ment division. 


He was graduated from the University of Southern Cali- . 


fornia in petroleum engineering and is a member of the Ameri- 
can Institute of Mining and Metallurgical Engineers. 


Robison transferred 


C. A. Robison, former assistant manager of The Continental 
Supply Company store at Healdton, Oklahoma, has been trans- 
ferred to Artesia, Colorado, as store manager, succeeding Byron 
Lasseter, resigned. 
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@ When you have a self-contained 
No. 65R, there’s no fooling around 
to thread 1”, 114", 114” or 2” pipe. 
Its one set of high-speed steel dies 
adjust to pipe size easily in 10 sec- 
onds. Mistake-proof workholder sets 
instantly — one screw to tighten, no 
bushings. Perfect threads quickly, 
with least effort. Every tool factory 
tested. More for your money — ask 
your Supply House for the No. 65R. 


It stands up hand- 
ily on the floor. 
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Frei FZ&IbD Nos. OOR and IIR 


make short work of threading 
Ve" to 1a" pipe 


Free handy carrier » 
for any group of sizes. 





@ Ready to cut smooth perfect threads in a jiffy— 
just snap the size die head you want into the 
ratchet ring from either side; can’t fall out. No spe- 
cial dies needed for close-to-wall threads. Rugged 
steel-and-malleable construction, long service heat- 
treated tool-steel dies. No. 0OR, ¥" to 1"; No. 111R, 
Ya" to 1 Y%." Save time and work — buy these smart 
handy tools at your Supply House. 
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Hoyt general manager 

To coordinate the recently announced program of moderniza- 
tion and expansion of production facilities in the Woven Wire 
Fabrics Division, John A. Roebling’s Sons Company, through 
its president, Charles R. Tyson, announces 
the appointment of F. G. Hoyt as general 
manager. Hoyt, who is widely experienced 
in the aggregate wire screen and allied 
fields, will be ably assisted in his new ca- 
pacity by J. Fennell Berger assistant man- 
ager of sales, and F. Clifford Peet, superin- 
tendent of production. 

The Roebling company recently has in- 
stalled new looms, crimping machinery, and 
other manufacturing equipment to assure 
the continued high quality of its present 
products and to further new developments 
in rounding out its line of woven wire 
fabrics. 


F. G. Hoyt 


Ethyl Corporation president 


Edward L. Shea, Ethyl Corporation’s new president named 
to succeed Earle W. Webb, who becomes chairman of the board, 
is well known to the petroleum industry as former president 
of Tide Water Oil Company, executive vice president of Tide 
Water Associated Oil Company, and a director of the American 
Petroleum Institute. He was associated with Tide Water for 
23 years until 1939 when he was elected president of The North 
American Company. 

A graduate of Princeton, he began his career in the oil busi- 
ness in 1916 at the Bayonne, New Jersey, refinery of Tide 
Water and after serving as a naval aviator in World War I 
returned to the company as a salesman. After a two years’ 
assignment in Mexico he went back to the Bayonne refinery 
in 1922 as manager of industrial relations. 

Six months later he was transferred to the New York office 
as assistant to the vice president in charge of manufacturing. 
In 1924 he was appointed assistant to the president and in the 
same year was elected a director of the company. In 1925 
he was elected vice president and for the next six years was in 
charge, first of manufacturing and then of sales. Two years 
after his appointment in 1931 as executive vice president he 
was elected president of Tide Water. 

When Tide Water Oil and Associated Oil Company merged 
and elected William F. Humphrey of Associated as president, 
Shea was named executive vice president of the new company. 
‘Three years later he resigned to accept the presidency of The 
North American Company. 

Webb has been associated with Ethyl Corporation since its 
inception and president for 22 years. He was one of the original 
directors of General Motors Chemical Company, which was in- 
¢orporated in 1923 to handle the manufacture and sale of 
“Ethyl” antiknock compound after the antiknock properties of 
tetraethyl lead were discovered by the late Thomas Midgley, Jr. 


Field force changes 


Chain Belt Company, Milwaukee, Wisconsin, announces a 
change in its field force personnel affecting several of its 
branch offices. 

David B. Hill has joined the Atlanta office as district field 
engineer. A graduate of Clemson A. & M. College, Hill’s career 
has been devoted to the design and construction of conveyors. 
He was active in the management of a large foundry and an oil 
well drilling concern, and joined Chain Belt Company in 1937. 

Orval Lorenz has joined the Dallas office. He was formerly 
with the Atlanta office as district field engineer, and, prior to 
that, had taken an intensive training course at the Chain 
Belt and Baldwin-Duckworth factories in Milwaukee, Spring- 
field, and Worcester. 

Charles Stanton has moved from the Detroit office to the 
Philadelphia office. Like Lorenz, Stanton had taken the training 
course at the Chain Belt and Baldwin-Duckworth factories. 
{Prior to that, he had worked for several large steel companies. 

These changes were made in line with the company’s plan 
of staffing its branch offices only with men familiar with Chain 
Belt Company policies and its customers’ problems and re- 








quirements. 
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Buys Oil Field Service Company 


H. John Eastman, president of the Eastman Oil Well Survey 
Company, announces the purchase by his company of the Oil 
Field Service Company of California. 

Of unusual interest in the transaction is the fact that East- 
man entered oil field work as an employe of the Oil Field 
Service Company, where he worked for seven years before re- 
signing to organize his own company. 

The Oil Field Service Company, and its former owner, R: D. 
“Pat” Elliott, are widely known on the Pacific Coast for their 
work in the modern “water witching” of wells. This com- 
pany was the first to use a conductor cable in an oil well, 
some 25 years ago, for the determination, through surface 
readings, of the point of salt water entry. 

Due to Eastman’s long first-hand experience in this work, 
he is prepared to give his customers the same high standard 
of service that they have enjoyed from Elliott, it is announced. 
Plans are already under way to extend this service to all oil 
fields served by the Eastman organization, and to expand and 
improve the scope of the service through its incorporation with 
the rapidly growing Eastman electronic survey services. 

Elliott, who is retiring from oil field work, plans to do some 
long-postponed traveling with Mrs. Elliott, and then to devote 
his attention to his extensive real estate interests. 


Orbit increases sales personnel 

Jack H. Hancock, with headquarters in Oklahoma City, will 
represent Orbit Valve Company in Oklahoma and Kansas, 
taking over the territory formerly served by T. G. “Ted” Har- 
rington, who will now represent Orbit in southwest Texas. Har- 
rington’s headquarters will now be in Corpus Christi, Texas. 
Before joining Orbit Valve Company’s sales force Hancock 
was the Larkin Packer Company representative in Kansas, 
Texas, and the Oklahoma Panhandle. 

Effective September 1, Henry C. “Buz” Sawyer has been 
transferred to the home office at Tulsa. His territory of north 
and central Texas and the Texas Panhandle will be served by 
Gerald G. “Jerry” Lowe, with headquarters at Wichita Falls, 
Texas. Before joining Orbit, Lowe had been associated with 
the United Supply and Manufacturing Company, and United 
Rig and Equipment Company, except for three years spent with 
the Seabees. 

Other territories not affected by personnel changes are 
South Texas served by R. G. “Bob” Cole at Houston; West 
Texas covered by Dell Taylor who makes his headquarters at 
Midland, and L. E, “Ed” Wallace at Newark, Ohio. 


Secondary recovery conference 

The eleventh annual Secondary Recovery Conference on 
petroleum will be held October 31 and November 1 at The 
Pennsylvania State College, according to announcement by Dr. 
A. W. Gauger, director of the college’s mineral industries ex- 
periment station. 

The Pennsylvania Grade Crude Oil Association, a sponsor of 
petroleum research at the college, is cooperating in the con- 
ference. More than 100 oil men from the Pennsylvania Grade 
crude oil region and elsewhere are expected to attend. 

Technical sessions are scheduled Friday afternoon and Sat- 
urday morning. Papers will cover capillary pressure studies, 
selective plugging with smoke, relative permeability measure- 
ment and application, water injection in air-gas drive, and flow 
studies in porous media. 

An annual dinner Friday evening in Nittany Lion Inn will be 
followed by inspection of laboratories in the School of Mineral 
Industries. Many attending the conference will remain for the 
Penn State-Colgate football game Saturday afternoon. 

A popular feature of the conference will be an open forum 
on oil production problems. Initiated in 1936, the annual ses- 
sions have been held each year since, except in 1943 when 
the war caused cancellation. 


Offices moved 
Visco Products Company, Inc., Houston, Texas, has an- 
nounced the moving of its offices to 1204 City National Bank 


Building. The mailing address remains P. O. Box 234, Houston 
1, Texas. 
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has 4 cutting wheels 
for easy work in 
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e Regular 
heavy-duty 
RIFAaID cut- 
ters in 5 sizes 
to 6" pipe. 
@ Short handled for close quarters, this 
4-wheel Ritatp cuts pipe fast even where 
you have room only for a quarter turn. 
Special malleable housing is distortion- 
proof; heavy-duty cutter wheels roll easily through 
toughest pipe— always cut true, leave practically 
no burr. You'll like this efficient work-saver. Ask 
for RimaiD No. 42 (14" to 2”) or No. 44 (2%4" to 4”) 
at your Supply House. 
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processes are the Fel-Pro Plastic Packings 
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Core Laboratories reorganization 


Core Laboratories, Inc., has announced the disassociation of 
its engineering and research departments and their reorgani- 
zation into a new firm to be headed by James A. Lewis, recently 
resigned president of Core Laboratories. 

Lewis’ firm will engage in reservoir engineering, consulta- 
tion, and allied operations, and will continue to do engineering 
and research work for Core Laboratories, as well as for the 
industry. The new firm, to be known as James A. Lewis, Engi- 
neering, will have its headquarters in Dallas, Texas. Core 
Laboratories’ operations in the Illinois, Indiana, and Kentucky 
territory will be operated by the new organization under a 
license arrangement. 

Core Laboratories, Inc., under the general managership of 
W. H. Davison, vice president, will continue to operate as a 
service organization for core analysis through the use of portable 
field laboratories and frozen cores, reservoir fluid analysis, well 
sampling, a new service of drill cuttings analysis, and several 
= procedures and techniques to be announced at an early 

ate. 


Lecithin licenses available 


The Glidden Company, large producers of Lecithin and of 
Gliddol, a special type of soya lecithin, is prepared to license 
anyone in the petroleum industry who wishes to employ the so- 
called lecithin patents in the production and sale of motor 
fuels, lubricating and cutting oils, P. E. Sprague, vice president, 
announced in discussing the recent consent decree that closed 
the American Lecithin Company case. 

This results from arrangements made by Glidden with the 
Texaco Development Corporation, the E. I. duPont de Nemours 
and Company, the Socony-Vacuum Oil Company, and the Amer- 
ican Lecithin Company, embracing the whole series of Amer- 
ican and foreign patents owned by these concerns, which grew 
out of the extensive research conducted on the use of Lecithin 
as an additive agent to improve the quality and performance 
of lubricating oils and of gasoline motor fuels. 

Continued intensive developments in this field with Gliddol 
were largely held up by the war and can now be renewed by 
the petroleum industry and by the Glidden Company, which 
participated in the early research and whose patents also are 
included. There are some 18 to 20 patents involved and, accord- 
ing to Sprague, a number of the important American producers 
of lubricating oil and gasoline are utilizing these processes 
successfully. 

J. H. Lathe is manager of Lecithin sales for the Glidden Com- 
pany, with offices in Cleveland. Lathe points out there are many 
applications for Gliddol in various phases of the petroleum 
industry that are not involved in the gasoline and lubricating oil 
Lecithin patents referred to above. 


A.I.M.E. Denver meeting 


At the first postwar regional meeting of the American Insti- 
tute of Mining and Metallurgical Engineers, to be held in 
Denver, September 28 to October 3, mineral engineers and 
technologists from all over the United States will convene to 
discuss current and future developments in the mineral in- 
dustry. Dr. A. B. Parsons, secretary of the Institute, announces 
that the technical sessions to be held at the Shirley-Savoy Hotel 
in Denver will embrace the manifold problems of the petroleum 
industry as well as mining and concentration of ores and will 
indicate the trend of future developments. 

Authorities in their respective fields will present papers that 
will be of wide interest to producers and users of mineral 
products. Everette DeGolyer, prominent petroleum engineer, 
will discuss the petroleum reserves of the United States, and 
Gustav Egloff, director of research, Universal Oil Products 
Company, will analyze modern refining methods. An outstand- 
ing feature of the petroleum session will be the presentation 
of a series of papers by E. D. Gardner, Tell Ertl, Boyd Gutherie, 
J. D. Lankford, and others, on oil-shale reserves, and techniques 
now being developed for mining and processing of oil shales. 
A field trip has been arranged for first-hand examination of 
the country’s new and important Rangely oil field, which will 
include a visit to the Bureau of Mines’ oil-shale mine and re- 
tort plant. 

In addition to the field trip to Rangely field and to the 
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oil-shale project, other field trips have been arranged to the 
Climax Molybdenum Company, the Leadville mining district, 
and to the operations of the New Jersey Zinc Company at Gil- 
man, Colorado. A group will visit the plant of the Colorado 
Fuel and Iron Company at Pueblo, Colorado, and another trip 
will cover the Cripple Creek district and the custom milling 
plant of the Golden Cycle Corporation at Colorado Springs. 

One afternoon will be devoted to a meeting of the Institute’s 
‘Board of directors, with AIME President Clyde Williams pre- 
siding. 

A varied non-technical program will serve to offset the heavy 
thinking stirred up by the technical sessions. Chairman of the 
general committee in Colorado is Edward D. Dickerman; W. 
J. Coulter is chairman of the finance committee and Oscar H. 
Johnson of the committee on arrangements. 


Continental Oil appointments 


Four appointments to key positions in the production and 
drilling department of Continental Oil Company have been 
announced by W. C. MacMillan, vice president in charge of 
production and drilling. 

E. W. Webb, formerly general production superintendent at 
Los Angeles, has been made assistant manager of the depart- 
ment, succeeding R. W. French, who resigned recently. 

He is succeeded by Gerald T. Pearson who has been Cali- 
fornia region petroleum engineer since December, 1946. 

M. H. Dubrov, Fort Worth regional petroleum engineer, has 
been named chief petroleum engineer, a new position in the 
department. 

S. V. McCollum, division petroleum engineer at Midland, 
Texas, succeeds Dubrow as regional petroleum engineer in 


Fort Worth. 
Manager U.O.P. laboratories 


Colonel J. C. Raaen has recently been appointed general 
manager of Universal Oil Products Company laboratories at 
Riverside, Illinois, according to an announcement by David W. 
Harris, president of thé company. 

Colonel Raaen joins Universal after 
spending more than 29 years in the armed 
forces where he was actively associated with 
all phases of research and development 
work affecting the ordnance branch. 

A native of Minneapolis, Colone] Raaen 
'= spent his early life in Chicago. He attended 
me St. Johns Military Academy, Delafield, Wis- 
consin, and was later appointed to West 
Point from the first Illinois district. -After 
graduating from West Point in 1918, Colo- 
nel Raaen obtained his B.S. degree from 
Massachusetts Institute of Technology. He 
was graduated from The Infantry School, Fort Benning, Georgia; 
the Ordnance School, Watertown Arsenal; Command and Gen- 
eral Staff College, Fort Leavenworth, and the Army Industrial 
College, Washington. 

During his years in the service of our country, Colonel Raaen 
gained important practical experience in technical, manage- 
ment, and personnel problems. His research and development 
work included assignments at Watertown Arsenal, Aberdeen 
Proving Ground, Frankford Arsenal, and Watervliet Arsenal. 
Of great importance was his work in handling and supervising 
the construction of plants devoted to the manufacture of arms 
and ammunition for the recent war. 

After General Levin H. Campbell was made chief of ordnance, 
Colonel Raaen was assigned as executive officer to the general, 
and was subsequently made commanding officer of Watervliet 
Arsenal, Watervliet, New York. At that post he was responsible 
for the all-impotrant research and development work connected 
with all types of cannon. 





Col. J. C. Raaen 


Colonel Raaen was awarded the Legion of Merit and the Dis- 


tinguished Service Medal. He is married and has one son who 
is at present an instructor in ordnance at the United States Mili- 
tary Academy, West Point, New York. 

C. G. Gerhold, formerly manager of Universal Riverside lab- 
oratories, is being transferred to the Administrative Depart- 
ment as assistant to Edwin F. Nelson, vice president. Gerhold’s 
duties will be those of coordinating all research and technical 
activities of Universal. 
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Hundreds of Cavins Depthometers 


are in successful service giving 
their owners direct-reading, accu- 
rate well measurements. This 
strong, simple device comes in a 
handy carrying case (weighs only 
17 pounds)—is put on the line in 
a few seconds, and tells you where 
bottom is quickly and dependably. 
—Write for folder to The Cavins 
Co., 2853 Cherry Ave., Long Beach 


6, California. 


Here's the Accurate Way to 
take Wire Line Measurements 


] 
THE CAVINS DEPTHOMETER 














“I'll take the 
WEI one 
every time!” 


WYTEFACE ’’A’’ 
Trade Mark 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugérs and for general meas- 
urements. Seé your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK « HOBOKEN, N. J. 


Chicago ¢ Detroit * Los Angeles 
St. Louis ¢ San Francisco ¢ Montreal 
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The manufacture of cus- 
tom fastenings from any 
material to any specifica- 
tions has been our busi- 
ness for 34 years. 


VICTOR Studs and 
Bolts are made to your 
specifications of strength 
and resistance to corro- 
sion and heat. May we 
quote on your require- 
ments? 


VICTOR PRODUCTS CORPORATION 
2635 Belmont Ave. - KEYstone 5940 - Chicagol8, Ill. 








OVER ~ CENTER 


ee 


* The clutches used in ROCKFORD POWER 

TAKE-OFFS are carefully balanced to prevent 
iGH torauE centrifugal force from affecting efficient operation. 
Ee A special machine checks the balance of each 
OEE «clutch within extremely close limits, before it passes 


final inspection. 
SEND FOR THIS HANDY BULLETIN Ss 
applications. Furnishes capacity tables, dimensions and : 
1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 
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Shows typical installations of ROCKFORD CLUTCHES = 
OED complete specifications. 


and POWER TAKE-OFFS. Contains diagrams of unique * 
ROCKFORD CLUTCH DIVISION weewin 














@ Paricutin, by Ezequiel Ordénez. Editorial Fantasia, Augusto 
Rodin 163, Mixcoac, D.F., Mexico. Pages, 192. Price, $7.00. 

Honorary director of the Geological Institute of Mexico re- 
lates the birth and astonishing growth of the Paricutin volcano. 
The text is carried in Spanish, English, and French. Numerous 
fine plates in black and white and in natural color illustrate this 
limited edition of 3000 copies. An unusual volume, it will please 
both the collector and scientist. 

@ America’s Needs and Resources, by J. Frederic Dewhurst 
and Associates. The Twentieth Century Fund, 330 West 42nd 
Street, New York 18. Pages, 812. Price, $5.00. 

The most comprehensive study the Fund has ever undertaken, 
this book presents a careful estimate of America’s human and 
industrial capacity and resources balanced against the probable 
needs and demands for 1950 and 1960. From broad-gauged 
basic data through detailed analyses, it covers production, con- 
sumption, and economic changes in the United States within 
recent decades, in many instances going back as far as reliable 
records exist. 

The report provides for separate fields and the whole of 
economy with the bench marks essential to intelligent planning 
and appraisal. Serving a dual purpose as a fact-book of the 
American economic system, and as an informed guide for the 
future, the survey demonstrates the economic and cultural goals 
within our reach. 


@ Buna Rubber, The Birth of an Industry, by Frank A. How- 
ard. D. Van Nostrand Company, New York. Pages, 307. Price, 
$3.75. 

With a detachment rarely found in an active participant, 
Frank A. Howard gives the globular account of the growth of 
the synthetic rubber industry. Stress is laid on the enormous 
strides taken under wartime pressure. From the meager be- 
ginnings of foreign patents to present international importance, 
the events are recorded with all the drama in the creation of a 
new industry. 

His unbiased report of international big business and govern- 
mental administration makes an invaluable case history. With 
the author in the front line of development, his review is a 
factual narrative with all its economic and historic facets. 

@ Texas Petroleum Directory, 1947, by Petroleum Personnel 
Research. 502-4166 Lindell Boulevard, St. Louis 8, Missouri. 
Pages, 501. Price, $7.50. 

After four years of preparation, Petroleum Personnel Re- 
search offers a compact telephone directory of all the personnel 
in the Texas oil industry. Some 16,000 individuals are listed. 
Main listing is by cities, with an index to individuals, and an- 
other for the cities given. Complete and handy reference to 


“anyone in the Texas oil industry. 


@ Field Conference in Western Part of the Ouachita Moun- 
tains in Oklahoma, by the Tulsa Geological Society. Fifty-six 
page booklet with three U. S. Geological Survey maps of the 
area. 

At the end of its second field conference in the Ouachita 
Mountains, the Tulsa Geological Society is able to sum up what 
is known and what not known of this area. Observations made 
on the trip put some Ouachitan theories up to question, and 
explanations are suggested for the many perplexing problems 
presented. . 

Photographs illustrate the most unusual formations, with 
charts showing stratigraphic interpretations. A detailed road 
log with map of the route make it easier to follow their trail. 

@ Rocky Mountain Petroleum Review, 1946-1947, by Petro- 
leum Publishers, Inc., 730 17th Street, Denver 2, Colorado. 
Pages, 168. Price, $2.50. 

Pertinent facts about the Rocky Mountain oil and gas indus- 
tries from Mexico to Canada are combined with hundreds of 
photographs and charts for lucrative and enjoyable reading. 

Operators, contractors and geologists are listed for several 
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of the states. Development, production, exploratory wells, and 
pipe line projects are shown. All fields are charted for easily 
accessible information with maps and stories of the new out- 
standing fields. 


@ Practical Accounting for Oil Producers, by Robert M. 
Pitcher, Revised edition. Published by Mid-West Printing Com- 
pany, 423 East Fourth Street, Tulsa, Oklahoma. Pages, 645. 
Price, $15.00. 

Incorporating changes in accounting procedure in this revised 
edition, the author considers certain features of those Federal 
laws and regulations that must be considered in accounts of oil 
producers. In the many examples, he shows how income tax 
returns can be prepared without the necessity of recasting the 
accounts. 

Interesting examples and specimen voucher entries graphi- 
cally and explicitly portray the handling of acounts for “free 
well” agreements, depletion records, and “outside interest” 
ledgers. Methods on handling intangible development costs, 
“payments in oil,” and apparent “book loss” are given. 

The final chapters contain a complete set of accounts for an 
oil producer. Carried through two months of typical develop- 
ment and producing operations, these accounts provide valu- 
able practice in the methods and procedures generally followed 
in this phase of accounting. An informative book that should 
he of interest to oil producers, oil accountants and students. 


@ Lessons in Are Welding, Third Edition. Lincoln Electric 
Company, Cleveland 1, Ohio. Pages 160. Price 50 cents post- 
paid in U.S. A., 75 cents elsewhere. 

Complete revision brings an almost entirely new book for 
all interested or concerned with welding. Fifty-eight lessons 
and 228 illustrations supplement the text. A new valuable fea- 
ture is “Questions and Answers,” contained in the last 30 
pages. This volume explains the fundamentals of welding and 
incorporates a wealth of new information. A complete discus- 
sion of distortion and the principles of hard-facing are of 
particular interest. Aids those interested in welding to use the 
process successfully and economically. 














Every World’s Depth Record Well 
for the Past 20 Years 


HAS USED MARTIN-DECKER 
WEIGHT INDICATORS 


Martin-Decker 
Drilling Control Instruments 













have the 


PROVEN 
DEPENDABILITY 


* The Ruggedness 
¢ The Capacity 

* The Accuracy 

* The Sensitivity 


That Assures Safe, 
Efficient Performance 
Under Every Drilling 
Condition 


MARTIN ee DECKER CORP. 


LONG BEACH. CALIFORNIA 
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One of the strongest 
selling statements that 
can be made regarding 
any engine-powered 
equipment is this: 


‘l4s Poweved with a 
FORD -BUMT 


ENGINE!” 


Engines available through district sales 

offices of Ford Motor Company or through 

Ford Dealers. Universal Ford Service 
always available everywhere. 


<> 


FOURS - SIXES - V-EIGHTS 
Write For Latest Industrial Literature 
Address: 

FORD MOTOR COMPANY 


Industrial and Marine Engine Department 
3505 SCHAEFER ROAD + DEARBORN, MICHIGAN 

















Quiet Exhaust 


and Intake 


problems raised by 
the installation of 8 
Diesel engine is the 
gsibility of exces” 

4 o1se- 
ag eo Exhaust 
and Intake Snub- 
bers will elimina * 
this source of diff- 


culty. Irregular hod 
take noise 18 hus “ 
by the intake Snub- 
<i and the exhaust 


is smoothed to 4 
the scientifically plant 


nubber- 
xhaust S on the €x- 


Burgess- - 
control of noise caus 


BURGESS-MANN! 


749-M EAST PARK AVE U 
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FINEST FISHING TOOLS 


POSITIVE KNOWLEDGE 
of just where pipe is stuck, and 


THOROUGHLY EXPERIENCED MEN 





















The 
MAGNA- 
TECTOR 
shows just 





where pipe 
is stuck 


ne mix 
ine, yor 








naterial ; 

nspher Double-Acting 

ates ROTARY JAR 

hich th Strikes Blows Both Self- 

le or 0 UP and DOWN Feeding Long Knife 

apm EXTERNAL Internal 

since | Rotary CASING CASING 
Rotary Releasing Releasing CUTTER BUMPER CUTTER 

sures af ssaaiaa SPEAR SUB 

100 lbs 
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TOOL 5820 South Alameda St., Los Angeles 11, California 
COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 


TEXAS: Victoria MISSISSIPPI: CALIFORNIA: LOUISIANA: 


SERVICE Houston Wichita Falls laurel Los Angeles : hag od 
= ake Charles 
Ques tees OKLAHOMA: NEW MEXICO: pate ake Chorle 


McAllen Oklahoma City Hobbs Bakersfield Shreveport 
LOCATIONS Odessa Guymon KANSAS: Sacramento WYOMING: 
Tyler Healdton Ulysses Ventura Casper 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. Y. 
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Dependability of Diamond Drives is 
Essential to Successful Operation of 


OIL FIELD MACHINERY IN DISTANT LANDS 


&. The unmatched serviceability record of Diamond Roller Chain Drives 
on leading makes of oil field machinery in domestic and foreign use 
during the last quarter-century is your best assurance that Diamond 
Drives will continue to be a wise choice for the equipment you make 
or purchase. 

Proved dependability of performance—proved ability “to take it” 
—requisite for every element of production machinery “stateside,” 
is even more vital, if possible, in foreign fields, where handicaps of 
usage and maintenance are most severe and where the consequences 
of mechanical troubles impose extreme penalties of delay and lost 
production. 

In locations far removed from field stores, warehouses and special- 
ized services—and from quick transportation—whether in the East 
Indies or Saudi Arabia—Latin America or Egypt—Iraq or Iran— 
your investments in Diamond Roller Chain Drives will pay out. 





Practical recommendations are always available to you when con- 
sidering model changes or new equipment. DIAMOND CHAIN 
COMPANY, Inc., Dept. 441 , 402 Kentucky Avenue, Indianapolis 7, 
Indiana. Tulsa Office: 2238 Terwilleger Blvd. 


DIAMONDS 
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Carefully calculated body-bonnet flange and gasket 
dimensions for utmost safety at a critical point; 
structurally accurate contours and smooth flowing 
surfaces to keep friction and heat to a minimum; 
special design to prevent concentration of stresses 
anywhere within the valve — these and many other 
features combine to make OIC Steel Gate Valves 
superior in efficiency, strength, and long-run 
economy! 

There’s no skimping anywhere in OIC valve de- 





Don’t. miss OIC’s sound slide- 
film, “OIC Sets The Pace In 
Valves”! It gives you the latest, . 
most up-to-date information 
| . available on valve manufactur- 

ae ing and valve uses. For a pri- 
vate showing in your office—no obligation, of 
course — just write, giving your name, title, and 
company to The Ohio Injector Company, Wads- 
worth, Ohio. 
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sign or manufacture. Extra- = 


strong body - bonnet joints, 

extra body wall thickness, extra-deep stuffing boxes 
protected from heat by a long condensing chamber 
—all “temper” OIC Valves for plus performance 
under pressure! 


OIC spares no effort in producing the best in valves! 


That’s why you can trust the products of OIC 
—that’s why OIC sets the pace in valves! 
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A complete line of 
quality petroleum products 


GULF OIL CORPORATION 





; GULF REFINING COMPANY 
General Offices, Pittsburgh 30, Pa 
Refineries: Sales Offices: 
NEW YORK, N. Y. BOSTON + NEW YORK 
PHILADELPHIA, PA. PHILADELPHIA + PITTSBURGH 


PITTSBURGH, PA. 
TOLEDO, 0. + CINCINNATI, O. 
PORT ARTHUR, TEX. 
FORT WORTH, TEX. NEW ORLEANS 
SWEETWATER, TEX. HOUSTON 


TOLEDO 


LOUISVILLE + ATLANTA 
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“i OlL COUNTRY TUBULAR GOODS 
THE YOUNGSTOWN SHEET AND TUBE COMPANY  S2osi"o2its*Soa muctasenie’ es 205 


PIPE AND TUBULAR PRODUCTS CONDUiT- BARS - RODS- COLD DRAWN CARBON STEEL ROUNDS - SHEETS - 
PLATES WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - TIE PLATES AND SPIKES 
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Power sv’ BUILT FOR THE JOB! 


CONTINENTAL 
XL J 


— 






















Y-112 CLOSED POWER UNIT 


This smaller Red Seal model has 
only 112 cu. in. displacement, but 
it is a real performer, delivering 
up fo 20 h.p. for heavy-duty 
continuous operation. As with all 
Red Seal engines, the Y-112 is 
built to excel in tough jobs. 


e- 


or 


Re 


| HIGH PERFORMANCE <qememmene~ 
Oil Field Engines 


One reason why Continental Red Seal engines receive first call for so many widely 
different applications is that every model is engineered and built to do one job and do it 
extra well. At each level in the broad Continental power range, there are several 
specialized oil field models — affording wide choice of engine speed, type of fuel, and 

| performance characteristics — from which to select the one exactly suited to the need. 
This matching of power source to the specific application means better performance, 
greater reliability, aa life, lower over-all costs. 


(Continental Motors [orporation 


MUSKEGON, MICHIGAN 


P.O. Box 2309 205 Market St. 
Dallas |, Texas Muskegon, Michigan 


45 YEARS’ SPECIALIZED EXPERIENCE BUILDING ENGINES TRANSPORTATION, INDUSTRY, AVIATION AND THE FARM 














* PUMPS WELDER WINCHES SPUDDERS TRUCKS 
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The cost of a Packer is only partially represented by 
the price you pay the manufacturer. To the price must 
be added the ‘“‘hidden costs” of excessive running time, 
of retrieving a stuck packer, of lost production and 
round trip time because of failure to pack-off, and the 
inability to recondition for re-use. Lane-Wells Packers 


are designed and built to reduce hidden costs. 


POSITIVE PACK-OFF 


on the first run means faster 
time in setting and guards 
against possible lost pro- 
duction. Floseal Packer ele- 
ments are tested to 7000 
p.s.i. differential pressures 
at 300° F. to assure posi- 
tive pack-off in your well. 


STURDY CONSTRUCTION 


from premium materials as- 
sures LOW MAINTENANCE 
COSTS and longer service 
life. Interchangeable parts 
quickly available, when 
needed, from 40 service 
locations. 


FASTER OPERATION 


in running and pulling saves crew time and equip- 
ment expense. Floseai Rings approach their original 
size upon release and do not vulcanize to the 
casing. Circulating valve permits washing settlings 
off top of packer for quick easy recovery. Dove- 
tailed slips and free-wheeling cage assembly insure 
positive, economical operation. 


Count all the costs cud 


the heat... LANE-WELLS 









Check these advantages and see why it pays 


Jomoviow 











hi 







LANE-WELLS 
PACKERS 


? ~ 


MPph 


OSANGELES © HOUSTON © OKLAHOMA 


LB to choose 


: Toole Today / 


you'll find it pays to buy OA 2S 
















Write for the 
latest copy of 
the Gaso Catalog 





High altitude, heavy dust and 
extreme wind—but the Gaso’s 
just keep on pumping the crude. 


Like Old Wau River wwev sust 


KEEP ROLLING ALONG... ccc eeves 


The oil countries of the world are studded 
with Gaso Pumps. ; 

You will find them embedded in concrete 
and operating under the ideal conditions of a 
pump house—and you will find them in the 
most isolated regions, working under the 
worst possible conditions of wind, dust and 
inadequate maintenance facilities. 

But wherever you find Gaso’s, you find 
that thoroughly dependable operation which 


oil men throughout the world associate with 
the products of this company. Day after day 
they do the job they are designed to do, with 
a minimum of fuss or attention. They are 
designed for service, with a habit of delivering! 


GASO PUMP & BURNER MFG. CO. 


902 EAST FIRST ST., TULSA, OKLA. 
Export Office: 149 Broadway, New York 


Shreveport: W. L. SOMNER CO., 419 Lake Street 
Los Angeles: PRODUCTION EQUIPMENT CO., Inc., 651 E. Gage Ave, 
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DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES... . Up to 200 H. P. 
MULTIPLE UNITS .. Upto 800 H. P. 


MOTOR S$ 


l 


DETROIT 23, MICH. @ { 
GENERAL 


GENERAL MOTORS CORPORATION 
DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 PHILTOWER BUILDING, TULSA 3, OKLA. 


Truck it in—skid it off—hook it up, and you have your 
power ready to go. Here is 600 H.P. with drives assembled 
all on.one small truck. 


How can these engines be so portable—so compact and low 
in weight? They’re General Motors Diesels—2-cycle Diesels 
with power at every downstroke. They're smooth operating 
—easy to start on their own fuel—and quick to respond 
when picking up a load. 


Add to all this the economy, ruggedness and unusual de- 
pendability of this Diesel power and you have the reasons 
GM Diesels are taking up the hard jobs in the oil fields. 


Single GM Diesels deliver a generous, continuous 130 BHP. 
Two “sixes” side by side become a “Twin” with 260 con- 
tinuous horsepower, and four “‘sixes’” as a “Quad” deliver 


520 continuous BHP. 


Any of these units lends itself readily to compounding, so 
virtually any horsepower. you need can be built up. It’s easy 
to see why this modern power pays off—and why more and 
more wells are being drilled with GM Diesels. 
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‘be ever broadening scope of the General American organization through the 
years emphasizes the vast number of General American hands through which your 


plate fabrication problems must pass — from preliminary planning to the final details. 


Although their skills are varied — their goal is the same —to give you precision- 
engineered plate fabrication to meet the exact requirements of your handling, 


processing or storage problems. 














' Whether it be a fractionating tower for a new plant, a Wiggins Conservation 
Structure to enlarge storage facilities, or a mixing tank to replace an obsolete unit, 
General American will design it, fabricate it, and, if desired, erect it in exact 
conformance to your specifications. 
a ee a a The name itself — General American — reminds you that 
* Other General American * thousands of skilled hands stand ready, willing and able, 
Equipment * : : ait 
x TANKS * now as always, to provide you with specialized steel plate 
% Crude * Gasoline * Propane »& . . 
Butane * Chlorine © Acid fabricated equipment. | 
Blending * Mixing * Water * 
* TOWERS * 
* Absorber ° Flash * 
* Bubble ° Pressure * "A Chr 
Vv © Fracti ti rd hd 
vl ns * PHECE - Z 7can 
=@,. STACKS ° BINS * Rr TATION CORPOR) 2 
* STEEL & ALLOY * process equipment e steel and alloy plate fabrication 
+ i * SALES OFFICE: 10 East 49th St, Dept. 900a, New York 17, N.Y. 
WIGGINS ROOFS WORKS: Sharon, Pa. East Chicago, Ind. \ Y 
* TURBO-MIXERS * OFFICES: Chicago, Sharon, Louisville, Orlando, Washington, D. C. i 
x xeekeakKeKe KKK Pittsburgh, St. Louis, Salt Lake City, Cleveland. 
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Cylindrical Plug 
or Positive Seal 


Greater safety with perfect closure...despite high line 
pressures...is a natural result of the precision-machined full- 
pipe-area Q.C.f> Cylindrical Plug. Seating surfaces are 
protected by lubricant, and being sealed away from fluid 
flow in the open position, wear of vital parts is elimi- 
| nated thus increasing service life. Q-C-f Lubricated Plug 
‘ Valves are also available in Steel for difficult 
A services. Ask for catalogue S-46 (PE). 
American Car and Foundry Company, 
- Valve Dept., 30 Church 
St., New York 8, N. Y. 
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NITIALLY, a barrel of Black Magic costs 


considerably more than a barrel of water base mud, just as oil costs more than water. 


But there are so many money-saving factors involved in the use of Black Magic 


that the few dollars saved by completing the well with a water base mud can 


be the most costly dollars ever saved! 


Recent actual cases amply prove that water from 
drilling fluids has a damaging effect on oil bearing for- 
mations, often hampering recovery to the extent that 
redrilling has been necessary. Black Magic has a filtrate 
loss of zero; it can not and will not water-block or mud- 
off the pay section. Recent comparisons show that wells 
drilled with Black Magic have greater production- 
sometimes as high as 400°%-over offset wells completed 


with water base muds. 


OTHER IMPORTANT SAVINGS 


Increased production is not the only reason for in- 
vesting in Black Magic. As a general rule, swabbing and 
cleanout time is eliminated entirely. Caliper surveys prove 
that Black Magic keeps a hole to gauge, reducing the haz- 
ards that cause stuck pipe and the attendant cost of fishing. 
Black Magic lubricates bit bearings, requires less torque on 
bit, allows longer bit time on bottom, fewer round. trips, 
less wear and tear on equipment. 

These are just a few of the many advantages of 


drilling-in with Black Magic, plus the fact that character-_ 


Export Office: TRANSAMERICAN FACTORS, LTD., LOS ANGELES, 


CHILE . COLOMBIA . ECUADOR ° MEXICO . 
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istics of Black Magic are easily maintained whereas water 
base muds require constant attention and treatment. Black 
Magic is unaffected by cement, salt, anhydrite, gypsum, 
limestone, and can be used over and over again. One operator 
in the Rangely Field, Colorado, consistently recovers more 
than 95% for re-use. 

If the cost of a barrel of Black Magic is measured 
by the money saved in reducing time, labor, wear and tear 
on equipment, and increased productivity, then Black Magic 
is certainly one of the most economical commodities in the 
entire drilling operation. Write today for full particulars. 

Black Magic is not to be confused with any other 
type of oil base drilling fluid and is manufactured, distrib- 
uted and serviced by Oil Base, Inc., an entirely independent 
company. 


olL BASE, INC. 


RNIA 
Main Office: COMPTON, CALIFO i 
s: HOUSTON, TEX.; OKLAHOMA CITY, 


Office 
Branch VERNAL, UTAH; MIDLAND, TEX. 


CALIF. Representatives: ARGENTINA . BOLIVIA . BRAZIL 
PARAGUAY . PERU . TRINIDAD . VENEZUELA 
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This new ‘“‘gooseneck” hanger reduces handling 
to a new minimum. Tongs balance perfectly 
with two simple adjustments! 
Tongs remain level to latch 
easily and grip securely... re- 
gardless of the size of the latch 
lug jaw in use @ Furnished 
with all new Type B Tongs, the “gooseneck”’ 
also fits all Type B Tongs now in the field. 


> B Tongs 


OTHER IMPROVEMENTS AND FEATURES 


@ 20 to 30 percent more strength in hinged sections through 
the use of oversize (134” diameter) threaded hinge pins, 
doweled against rotation, adjustable to compensate for 
wear @ Range increased to 113,”—5 interchangeable lug 
jaws for all pipe sizes from 344” to 11344” @ All lug jaws 
interchangeable with older tongs now in use. 


Byron Jackson Co. 
HOUSTON e LOS ANGELES « NEW YORK 
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Larkin gives you a stronger shoe for safer cementing. 
Check the side-circulating action of Larkin’s Geyser 


Shoe... 
Check and compare its concrete-reinforced Bakelite 





guide... 
Check and compare its fabric-base high-impact molded 


Bakelite assembly with the precision-ground ball, which 
seats in a ground and lapped concave seat... . 

Check and compare the overall built-in strength of this 
modern cementing shoe, and you will find the reason why 
the Larkin Geyser Float Shoe is generally accepted as the 
stronger shoe for safer cementing. 












s Through Your Supply Store 






LARKIN PACKER CO., INC. 


ST. LOUIS, MO. 


WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tulsa, Great Bend, Wichita Falls 
ROCKY MOUNTAIN: Fred S. Dewel, Casper 
WEST COAST REPRESENTATION: Howard Supply Co., Los Angeles 
EXPORT: 19 Rector Street, New York City 
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Like a Gas Turbine Prime Mover*, J&L Precisionbilt Wire Rope 





is made of the finest materials by skilled men who have had 
years of practical experience. It too is an efficient mover, for 
J&L Precisionbilt Wire Rope handles material with economy 
and safety. To gain the advantage of low maintenance costs 


specify J&L Wire Rope on your order. 


*Gas turbine prime mover, new and highly efficient, 
develops tremendous power with economy of space and 
fuel. Originally designed for locomotives, it is’ finding 
other uses as need for new sources of power arise. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


J&L (Srecioionbite- PERMASET PRE-FORMED WIRE ROPE 
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FOR PROTECTION FROM IMPACT 





-Fuel Lines need Barco Joints 





BARC O FLEXIBLE JOINTS 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


The impact of constant vibration in mechanical operation 
can play havoc with fuel line systems, unless you compen- 
sate for such action with Barco Flexible Joints. Providing 
for expansion and contraction, Barco Joints give flexi- 
bility to counteract stress and absorb the shocks that 
threaten leakage or breaks in vital fluid lines. 

Since their introduction over 30 years ago, Barco Joints 
have grown steadily in favor—and today they are standard 
and universally accepted. Write for information about 
applications in your own particular field. Barco Manufac- 
turing Co., Not Inc., 1825 Winnemac Avenue, Chicago 
40, Illinois. 


through every angle. 





Not just a swivel joint 
..-but a combination of 
a swivel and ball joint 
with rotary motion and 


responsive movement 











In Canada; The Holden Co., Ltd., Montreal, Canada. “MOVE IN 
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EVERY DIRECTION” 


The REED Kar-King 


CONVENTIONAL CORE DRILL 


The Reed Kor-King Core Drill is simple in design, 
strong in construction and easy to operate. The new 
hard formation cutter heads have a forged steel crown 
with integrat cutter bearing journals. This construction 
gives unusually strong support for the cutters and longer 
life for the cutter head. 

The oil resistant bearing, shown below, is replaceable 
at the rig and will help keep your core barrel out of 
the repair shop 























The REED “BR” Wire Line 


CORING-DRILLING OUTFIT 











The Reed “BR” Wire Line coring-drilling 
outfit has two distinct advantages: The Pro- 
trusion Regulator Spring permits the core 
cutter head to retract within the drilling 
bit in the hard formations; and permits the 
core cutter head to core ahead in the soft 
formations. 

The replaceable core cutter heads assure 
maximum cutting action at all times, while 
coring. 
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ROLLER BIT CoO. 
HOUSTON 1, TEXAS 


NEW YORK ARGENTINA LONDON 
1836 R.C.A. Building, NYeTilitele(-M OL-1 Mm th 1-1e- 41) 59 Wool Exchange, Coleman St., 
New York 20, N. Y., U.S.A. Buenos Aires, Argentina London E. C. 2, England 
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This is my MACHINE 
- SHUT-DOWN RECORD 


Drillers, tool pushers and superintend- 

ents everywhere are more and more ana 
relying on Hazard Lay-SeTt Preformed 
Wire Rope. They know Lay-SET is the 
long-lasting, easy-to-handle wire rope 
that reduces frequency of rig shut- 
downs for rope replacement or sheave 
repair. More than that, its smooth, 
whipless operation makes possible faster 
round trips. Lay-SET is particularly 
well-adapted to rotary drilling hoist 
lines, coring and swabbing lines, sand 
lines, torpedo lines, not to speak of 
winch trucks and other tough jobs. 
Keep your rigs running steadier by 
specifying Hazard Lay-SeT Preformed 
of Improved Plow Steel. 


aa 


Distributors in all strategic points 


HAZARD WIRE ROPE DIVISION 


AMERICAN CHAIN & CABLE 
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IN TUNE WITH PROGRESS 


e The Halliburton 201, first self-propelled 
cementing craft ever built, gives new force and 
meaning to the celebrated Howco slogan ‘We'll 
Get There Somehow.” Designed and equipped 
to meet every imaginable condition, the 201 
follows the water routes in bringing to offshore 
wells the most advanced cementing methods 
and technique, including the benefits of bulk 
cementing. The 201 is another example of 
Howco progressiveness in action, another dem- 
onstration of the pioneering spirit by which 
Halliburton keeps pace with the changing needs 
of the industry it serves. 


HALLIBURTON OIL WELL CEMENTING Co. 


DUNCAN, OK LAH OM A 
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